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buldb of the Moore Electric Level Controller, a solenoid valve in
the drain line is automatically ¢losed, preventing the lighter
water layer from entering .he drvurs. This layer %- .en pumped
out of the separator ito precipitsiine roik F-142 by separator
pump J=136. This cquecus layer ray also bte recycled to the ex-

tractor for use, in oxtracting subsequent batches of still bottoms.
The above i8 illustrated in Fizyvre II.1-2,

(e¢) 616 Absorption

Since Section 130 does not need any cold trap recovery
equiprent .and since carbon traps are not well suited for some of
the services required in this section, a water absorption system
for removal of 616 is provided. This is illustrated in Tigure II.1-2.

Any 636 vapors coming overhead from E-131, from vent gases,
“yom the 616 evacuation pumps, o from relief valve "blows" are fed
to the bottom of s_ray towers E=132A and B. These towers are normally

uperated in series, but they may ke operated in parallel or individ-
uallyo :

A constant bleed of ¢ry air is maintained on the feed line
to the tower to prevent back diffusion of water vapor intc the system.
water enters the top of the spray towers through a set of spray nozzles,
drops through a set of spray nozzles, drops through the tower and drains
intc one of the circulating tanks F-141A/B. The water in the tanks is
then pumped back to the towers by one of the circulating pumps- J-133A
and B. The gases coming overtead from spray tower E~132A are either
passed into the bottom of spray tower E-1328 or vented to the atmosphere.
The overhead gases from E-132B are vented to the atmosphere. The towers,
tanks and pumps are located in a separate building, X-132.

¥hen the concentration of "T" in the wate? in one of the cir-
culating tanks is built up to the desired level of 1.26 pounds of 616
per pallon of water, the other circulating pump and tank are put on
streum and the solution of TO,Fp from the first tank is pumped out of
the circulating systemto tS2 precipitating tank F-142, in K-131. This
precipitating tank must previously have been loaded with 60 gallons of
10¢ caustic solution at 2039F for every 100 pounds of 616 in the solutim
1o be precipitated. The 10 caustic solution is prepared in caustic make-
_up tank F=143. Air is blowa through the caustic solution to provide agita=
tion, and the fluoride solution from the circulating system.is run in.
Open steam is blown througt. the mixture as required to maintain a tempera-
ture of 203°F during the precipitation. After the solution from the circu-
lating system has been added to the zaustic solution already in the precipi-
taving tank, further 10% caustic solution is added slowly to bring the pH of
the soluvion to between 10,0 and 10.5, at which point precipitation of "T"
should be complete. The slurry is further agitated by circulating through

slurry pamp J+134, while adding the caustic. The precipitate, called C~-100,
contaings sodium and oxygun as well as "T".
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Yhen the precipitation is complete, the siurry is pumpzd
through filter press G-133. The cake is then washzd free of
fluoride with warm water, which may be made up in the precipitzting -
tank. The filter caks is dumpad from the press and charged to
barrels for storage. The filtrate, containing sodium fluoricde, is
carried to Building K~-1407 by tank trucks where the fluoride is pre-
cipitated with lime,
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colwm, The E-131 still design was based on a 616:-01d equilibrium
diagram assuming thai these are the only components to b2 handled.
Five squilibrium trays are sufficient to perform the dosired sap-
aration. However, iwenty-two equilibrium trays are provided to
permit the use of this tower to raduce the HF or YoFg conteat of
61F ia cass this was later found necesssry for off-sp-ciiication
feed. E-131 is similar bto the stripping tower E-101 of Section 100
in size and capaclty; €.g., it will reduce the HF ccatent of 616
from 0.03 to 0.003 wifand the HoF; content from 0.0l to 0,001 wti
at the average rate of 2650 pounds per day.

It was assumed that any dscrease in the sharpness of
separation of 815 from 616 caused by the increase in column hold-
up could be corrected by taking an sxtra overhead out at the end
of a run and returning it to the still with the next batch of
waste to be purified. A design H.E.T.P, of 12 inches was assumed
for tomwsr E-131 which is consistent with the assumption made in
Section 100 design.

In the design of the 3815 extraction systea, it was
assumed that ons contact of the contaminated 816 with an equal
weisht of water as a 2% solution of potassium carbonate would
completely remove the 816 present.

(¢) 616 Absorpticn

The spray towers E-1324 and B have been designed to handle
a maximun feed rate of 1.l pounds of 616 vapor per second for a
total uninterrupted flow of 7-1/2 mimutes, The design capacity is
the maximum flow that would be obtained if two relief valves in
Section 130 "blew" at the sase time. Since Lue design was based
on the rate of heat release from the absorption of 616 in water and
the maximum sllowable temperature rise, without allowing for any
transfer of heat from the cireculating system to the atmosphere,
the absorption system has a capacity appreciably in axcess of the
design value. The recovery of "T" in the absorption system is
expected to be well over 99% of the 615 charged to the systenm.

In the design of the spray Lowers it was assumed that
the limiting vapor velocity was that at which entrainment of liquid
starts in the gases going out tnrough the vent. A correlation used
for calculating this liriting velocity in the case of a plate tomer
was assumed to give a conservative a.iroximation of the limiting
velocity for a spray tower. The design velocity used in these
calculations was then tsken as 507 of the value calculated from
the correlation mentioned gbove,

In order to calculate the required tower height, a value
for +he absorption ccefficient Xga was assumed based on scme data
on spray tower absorption found in the literature. A value of
0.25 pound mols absorbed par houwr-cubic foot atmosphere was
estimated as a fairly conservative coefficient.

’ -
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- In sstting ths circulation rate in Lhe absorpticn
system, it was assumed that the maximum allowable temperature
in the system was 165°F. It was assumed that the off-gas stream
comes to the tower at 1659F, and the vent gases and enriched
soluticnh both lsave the tower at the entrancs temperature, On
this basis, the only means available for picking up the heat re-
leased by the reaction of 616 and water is the temperature rise
of the water being circulated through the system, f{rom a normal
value of 90°F to a maximum of 1659F. The heat of reaction for
the hydrolysis used in the calculations was 111,500 BTU per pound
a0l of 616 absorbed.,

Tha *T" recovery equirzent for this unit was designed
to handle a batch consisting of 500 gallons of water containing 630
pounds of absorbed 616. This is the total weight of 616 released
in a 7-1/2 minute "Blew® at the rate of 1.L pounds of 516 per
second, absorbed in the total volwe of water in the circulating
systam. In the filter press calculations, it was assumed that a
Tilter cake containing 55% solids on a dry basis would be cbtained,
that this cake will have a bulk density of 100 pounds psr cubi
foot and that the cake cbtained will bs 1 inch thiek. :
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Provision has been made to measure the level, iempera- DUNPING DRUM
ture and to measure and cmtrol the pressure in the transfer drum -

T=135 INSTRU:
F=135. In addition the 74 supply pressure (used in blowinp in- KENTATION
ventory from the drum) is measured. .

The level ie detected by a 72" internal float Moore
transmitter with the float starting 1" fror the bottom of the drum.
The output of the transmitter actuates PI-236 on the main cantrol
board and PI~384 on auxiliary board "C" located at column H-27,
first floor. -Both gages give the level in ¥ of the float length

.above the bottom of the float. In gsneral the level is maintained
at a height greater than 3%,

TE-232 is an iron-constantan thermocouple inserted in a
well in the drum and connected to TI~238 on the main instrument board.
The latter instrument gives the temperature directly in OF (0-400).

A Yoore 1l:3 transmitter (0-105 input) is used to measure
th: pressure in the drum. This actuates PI-234 cn the main instru-
ment board and PIC~321 on auxiliary board ™C®" on the first floor. Both
units read directly in psig.

Except when the invéntory is under pressure trrnafer,
PIC~321 is used as a relief controldler and actuates CV-321. - The
drum pressure is maintained at 20 psig, except as noted above, by
the snap acting direct pilot controller and the spring clused valve.
As soon as the pressurs exceeds 20 psig, the controller, set on high
gensitivity, fully opens the cantrol valve venting the excess inven~
tory. As soon as the pressure drops below 20 psig, the valve is closed.

When the unit is being used to transfer inwventory, the
control valve diaphragm pressure is bled off Ly moving the set poimt
of the controlier completely off the scale (high side) and by then
shutting off the air supply to the cmtroller. The unit may be re-
turned onstream by restoring the air pressure amd pradually restoring
the set point to the normal control valus of 20 psig.

The 74 supply used during transfer operation is given: directly
" by PI=358 located near the casing of F=133B on the floor above the drum.
The range is 0-200 psig-

(h) 616 Evacuation System

The 616 evacuation system is used for purging process equip~ DESCRIPTION
ment of 616. The system consists of Beach-Russ Pumps J-132A/B with
their associated mist filters, carbon trap F-140, and the associated
piping and instrumentation. One of the pumps is a standby spare. The
616 discharped from the pumps is piped to the spray towers for disposal.
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Carbon trap F-140 is zovided for ugse in case of emergency. The
two pumps and the trap, topether with the 216 evacuastion pump,
are located inthe pnmp room in the nertheast part of the first
floor. They should not be used to evacuaie 216 or moist air.

Hot ..ater must ve used in the cooling of the pumps, as PUMP COOLING
cold water may caus- condensation of 616. A small shell amd tube WATER
water h~:ter, C-134 located in the basement near column 30F, is
provided for this service. It is capable of providing 250 GPFH of
190°F water, using O psig steam and 859F water at 30 psig, A self-
contained temperature controller, XX -355, maintains the water outlet
temperature by controlling the steam inpuvt:

The mamial "Installation, Operation, amd Maintenance In- CARE OF PUMPS
structions for Beach-Russ Series 6 Mechanical Vacuum Pumps for Pump-—
ing C-616" can be copsulted for detailed information concerning opera-
tion of the pumps.

The carbon trap is charged, using the usual technique,
with a carbon-aliuminz mixture. The coniczl portion is char ged with
B2 1bs. of pure aluminz, while the cylindrical portion uses a mixture
of 100 pounds carbon with 600 pounds aluminz. The alumim is the
Norton Company's type 38, 2-4 mesh. The carbon'is the high activity,
3/8" pellei, National Carbon Company product.

The 616 evacuation piping, designated "EV" in the piping 616 EVACUATION
diagrams and flow sheets, is used to evacuate process equipment of G
616. It performs thiswith the aid of purge headers, designated
PU. These joint the process vessels with the "E?™ piping, and also
with the 74 supply system. This arrangement saves mal'ing extrz con=-
nectiors on the drums. The description belox traces the evacuation

piping from the evacuation pumps, J-1324/8, back to the various FU
lines.

The pump suction lines, EV-51A/B, pass through solenoid valves,
as shown in Fizures II11.2-18 and III.2-19. They join forming EV-5i.
This receives EV-53, the connectin between ths pump suction and discharge
lines, and tecomes EV-l, 2 3" pipe which travels west in the casing 16¢
above the first floor and 8% above the puxnp room pipe gallery. EV-1
continues west amd turns south near column 29F, turning west again at
column 29E. At this pointcwntinuing west as shomm in Figure JII.2~, the
EV-1l rises vertically near columm 28H. At this point it is joined by
EV-5 coming up from the tasement, EV~ll coming fron the fresh feed
vaporizers, and EV-4 cominz fram the north. This is shown in Figures
II1I.2-10 and III.2-5. Ev=S, a 3" pipe, joins PU~-31 end EV-15 is the
basement, shown in Fipure III1.2-6. EV-16 is the 2" evacuaiion line
from the waste furnaces. 1t is valved near column line J. The junction
of EV-5 and PU-31, both 3" 1liies, is valved nesr columm line H. E\"~4
joins PU-18 47 north of its junction with EV-1. It is valved at this
point. E¥-11 is valved mear column line 29. FPU-31 in ine basement
serves F-130 through PU-44, F=-133B through PU-36B, F-133A thuch FU-364,
F-135 through PU=38, F-134 through PU~-44 and FU-41, and F-136 through
PU-44 and PU-33. This is shown in Rigures III.2~6 ard III.2-5. - FU-18
on the first floor serve, F=-132A threough PU-21hn, F-132R tlrough PU=21E,
F=132C through PU-21C, F-133A through PU-254, F-133B through PU~25B,
F-1314 through PU-194, F=-131B through PU=19B, and F-137 through PU-24.

This is illustrated in FMioure III1.2-10.
— 9 —
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Undsrnaath the tiird floor the riser EV-1 joins EV-2 and
EV-3, all of which are 3" pipes. _

EV-3 is valved into PU=10 3% north of tha junction as
shown in Figure III1.2-12. EV-2 is the line fram the reflux drum.
It passes east to the vessel ani is valved into PU-2, betwean
columns 29H and 30H, as shown in Figure II1.2-16. FJ-10 serves
the rundorm drums through PU-134/B/C, the tower feed drums turough
FU-114/B, and tha reflux hold-up drum through Fi-1k, as illustrated
in Figure III.2-12. PU-2 s2rves the reflux drum through PU-%, and the
tow:r vapor line relief valwve .through FU-1, the reflux drum normal
exit line through PU=9, tha condenser outlet hrough TU-4, ani the
tower vapor line through PU-6. This is shown in Figure III.2-16.

Th: vessels on the first and second floors are sarved by
purge headers from both above and below. The lower one is generally
used in sampling and the upper one for evacustion. The lower purge
connection has a tie-in to the upper one, so that it may be used for
both purposes. The upper one is not as flexible.

The discharge ;ipes of ths 516 pumps, RV-77A/B are connected
with the F-140 carbon trap through RV-78 and the spray tower sbsorption
system through RV.75, as shown in Figures III.2-18 and ITT.2-19.

A solenoid valve is provided in the common dischzrge line
to preveni water from diffusing intc the pumps in cnse F-140 is sub-
stituted for a damaged spray tower. BEV-53 allows both the tower feed
line RY-B6 and the carbon trap lins RV-78 to be purged with 7h. Al
though it also zllows the relief lines to be used as evacuation lines
in cennection with F-140, this is not recommended, as water may find
its way into the pumps through RV-86, even if it is thoroughly purged
and vd ved off at the towers.

Toe following varisbles are measured in the 616 Evacuaticn 616 EVAGUA-
System: TION SYOIEM

TNSTRUKENT A=
(1) Pressure in th: header used in evacuation of '10
- P-134/135/136.

(2) Pressure in the headers used in evacuation of
{2) ©-133a/B
(b) P-131A/B and F-1324/B/C
(¢} r-138

{3) Main evacuatiocn header 615 ccncentration.

{4} sSuction pressure of J-132A/B,

(5) Carbon trap F-1L0 sffluent 615 concentration.

{6) Circulating water to J=132A/B inlet and outlet
tenmperatures.

~JOo
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The pressure in the purge header PU-31 (see III.2-]
below) for drums F~134/135/136 is measured by a C 45 psia Yoore
transmitter PBM-325 which actuates PI-326/327/328. The latter
gares are equipped with a dial tha indicates the pressure direct-~
ly in psia and are located at auxiliary instrument boards "A", "E°,
and "C" respectivwely. {Boards "A"™ and "B" are on tmsement near
drums F-134/136, "C" on main floor immediately above drum ¥=135).

The pressure in lines PU=27/15/3 are measured by PI-409,
410 and 411 all located on the third floor {elevation 824!'-8%) at

columns H=2S . ‘or H~29. These gages have a range of 30" Hg vacuum
to 30 psig amd can be used during purging as well as evacuation
cycles.

The 616 concentration in the main 616 evacuation neader FEYACUATION
is measured semi-quaniitatively by XX=511. This unit is a Mark 328 THEADE:
paper type trace indicatcr which depends upon the collecticn of 616 CONCENTRA=-
or TOpF; on the paper. The paper ig treated at definite intervals  TION
with a solution of potassium ferrocyanide and a semi-quantitative
analysis is obtained by noting the intensity of the brown disceolora-~
tion. The minimum detectable amount is approximately .01l -.012 mg
and quantities of 025 and .035 mg can be easily distinguished from
00135_ mg. No differcntiation can be made with quantities greater than
-035 mg.

The suction pressures of evacuatisn pumps J-137A/B are
measured by PI-412 and 413 respectively. These pgages are mounted.
near the pumps and lmve a range of 30" Hg. vacuum to 30 psig-

The 616 concentration in the effluent of carbon trap F=140 F-140 616
i3 measured semi-quantitatively by ¥XX-441, a Kark 369 crystal typs  CONCENIRA-
trace indicator shown in Figure ITI.5-7. This unit absorbs 616 (but TION
not TOZFQ) in salicylic ecid given a bright green <o an olive drab
coloration depending upcon the concentration of the sampie stream. A
chemical trap is included downsiream of the Reagent tubs to absorb
excess 016 and all of the incident TOpFs and HF. {Spent chemical
tr p is imdicated by a change in color from red to blue),

. - Uith & flow of & cc/min the discoloration in the Reagent
tube moves abt & rate of .04 ecm/day with a 616 concentration of .1
mg/sté liter; with the sume flow rate and a concentration of 5
mg/std. liter {spent trap) the rate is 1.3 em/ir. Fram the flow
rate and the discojoration movement, the 616 concentration can be
estimated. '

The flow rate is messured by the U tube manometer and regulated
by the Moore flow controller included in the apparatus. The flew can
be derived by use of the curve in Figure III.5-0 by multiplication by
point 1.1.

~ In operation, the operator sheuld measure the discoloration
" height amd wark this on ihe provided chart. A maximum of from 1/2 to
1 hour should elapse between readings when the trap is in use.
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In putting the unit onstream the ocutlet valve must be
opened before the downstream valve, in taking the unit ollstream
the downstream vaive must oe closed first, or the 0il from the
manometer may beblown into the system.

At the time the Reagent tube is replaced the adsorbent
tube should alsc be replaced to ensure optimum operating condi-
tions for the unit.

Five 20° - 240°F irdicating thermometers measure the
pump water temperatures. TI-401l is at the exit of C-134, TI-534
at the inlet to J=132A, TI-535 at its outlet, TI-536 is at the
inlet to J-132B and TI=537 at its outlet.

(i) Relief line Piping

The reliéf piping, designated RV, carries 616 from relief
valve blows, 616 from the J-132 pumps; and light impurities from
E~131 to the spray towers %~-1324/B for absorpiion in water.

The descriptlon below fellows the RV piping back from the
spray towers. Figure II11.2-18 shows RV-86, the 4" pipe running
from the rulber lined pipe in K-132 over the pipe bridee to the K-131
vacuum pump room. In K=B2 a continuous bleed of dry air is maintained
where RV=85 Joins the rubber pipe. This mevents back diffusion of
watcr vapor, which will be very corrosive. RV=86 is not encased,
but is electrically heated to prevent cordensaticn of both 615 and
water vapor. From the pump room, RV~l travels in the same casing
as EV-1 to column 29H, as shown in Figure IIT.2-13. It continues
westward and receives RV=39 from the basement, and R7"-20 from the
north, as showm in Figures 11I.2~6, III.2-9 and III.2-10. RV-39 is
the result of the union of RV-51 and RVY-24 in the basement near
column 28H. The former comes from the waste furnaces, being valved
{locked-open) just owtside the furnace room. The latter is valved
{locked-open) ne:r the junction and furnishes =135 through RV=30,
F=134 through RV=-30 and F=1356 through RV-26 and is shown in Figures
IT11.2-6 and II{.2=5., RV=20 is valved (locked-open) 4' fror the
junction with RV=1, It takes camof F=133A through RV-227A and. '=133B
through RV=22B, as shown in Figure III.2«10.

Fran this junction RV-l ascends, receiving RV-2 and RV=11
under the third tlocr, as shown in Figures II11.2-12 amd JII.2<9.
Both of these are 2% pipes. RV=1l is valved {locked-open) and
supplies F=1314i, ¥=131B, F-137, #1324, F-132B, F-132C respectively
by means of RV=13A, RV=13B, RV-<19, RV=1T7A, RV-17B and RV-i7C, as
shorn in Figure 1I1I.2-12. RvY<2 comss in fror the east, paralileling
EV-2 as shown in Figures III.2=13 amd III.2-16. It is valved (locked-
open)betveen columnzs 298 and 30H, It takes light material from the
tower through RV-4, excess 616 from F=138 through RV-3, and excess
616 from the tower vapor line through RV=8.

4
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L, 616 Absorption System

(a) Gas Piping

Te 616 absorbtion system is located in Puilding K~132
and is illustrated in Figures ITI.4-1 and ITT.4~2. 616 is brought
over the pipe bridge by means of RV-86, a four inch nickel plated
pipe, not illustrated in Figure III.4=1. In the southwest corner
of the room it joins the rubber lined piping. As RV-86, it enters
the base of E~12A. Continuing east as RV-87, it enters E~132B.

A pipe from the top of E=1324 comes down between the towers, also
designated RV-87 and joins the horizontal pipe. These pipes, all
of four inch size, are valved so that the gas uay flow through the
towers in series or in paraliel. This is illustrated in Sections
nHJH®, "G-G® of IIl.4-2 and "Plan at AA" of ITI.4=l. The scrubbed
gas leaves the towers through RV-88 and RV~99 and passes out
through the vent stack on the east side of the building. This is
shown in Section "F-F" and "Plan at CC".

A dry air bleed is made into RV-86 us
; DA 21.
is the vent line fram the comiitioned casinzgf 1. DA 130-58

(b) Liguid Piping

The aqueous solution leaves the circulating tanks through
AC-1A and B, shown on Figure III.4~1, and enters the pumps to the
north. AC-2 allows either pump to be used vith either tank. AC~3A -
and AC-3B are discharge recycle lines, and join AC-1A and B. Also,
the three inch pipe from the sump joins the pump suction linss as
shown in Section "D-D", Section “EE" shows the discharge lines.
Materinl may either be pumped through AC-12 to F-142 in K-131, shown
in Figure III.5-1, or it may be pumped to the towers through AC=lyo
This 3" pipe passes over and tetween the circulating tanks and enters
the towers through the nozzle system. This is shovn in Sections "H-H",
n"g-E" and "F~F# and "Plan at "BB'.

Liquid from the towers flows out through traps into the
circulating tanks, as illustrated in Sections sF.Ft and "H-H" and
nPlan at AA". Provision for over-flov is made by means of open
funnels and the "S" shaped traps shovn in Secticn nF-Ft, The extra
liquid is drained to the sump cutside the east wall, from which it
can be recovered by using the J-133 pumps.

AC-9A and B are the three inch pipes connesting the towers

and tanks, and AC-10 is the cross<tie. A 1-1/2" pipe, AC~11, vents
both tanks to the vent stack.

(c) Sump Piping
There are four pipes leading into aud out of the enclosed

—/3 - | U




5. C=100 and 816 Recovery System

(a) C~100 Recovery System

The equipment in the C-1C0 Recovery System is made up of
the following:

{1) A rubber ami carbon brick lined precipitator F-142
for precipitating "T" salts from the enriched solution.

(2) A steam jacketed caustic make-up tank F-143 for
making up caustic solution to be used in precipitation.

{3) A plate and frame filter preas C¢-133 for separating
precipitate from the mother liquor.

{4) A diaghragm type slurry pump J-134 for circulating
slurry and feeding the filter press. A simplified
engineering flowsheet of the recovery system is given
in Figure V.2-=4 . The piping drawings are given in Fig-
ures IJI.5-1, III1-5<2 end IIY.5=3.

The caustic solution which is used to precipitate the CAUSTIC
616 is prepared in tank F-143, located on a special platform in YARE-JP
the northeasi corner uf the firsi floor- T

The 505 caustic solution is added to the vessel through
1-1/2" line CS-L and the diluting water is taken from a 1-1/2"
line from the sanitary water system. The temperature of the
caustic solution is maintained at the desired value by either
adding steam to the vessel jacket through 1-1/2" 5-27 or by add-
ing cooling water through 17 CW~26. The vessel jacket is pro-
vided with & 1" drain line equipped with a steam trap and s 1"
relief valve set at 20 psi-

The caustic make-up tank is aisc provided with a S5¢ dry
air line which is eguipped with a flow element and a differential
indicator. By allowing only a few bubbles of air to pass the
fiow element and observing the pressure on the differential indi-
cator. the height of liquid in the tank can be determined.

Before pumping the acid solution from K-132 to the pre- 616 PRECIPI~
cipitator F-142, the precipitator is charged with 62 gallons of TATION
10% caustic solution for every 100 lbs of 616 in the acid solution
to be precipitated. The caustic is drained to F-142 from the
caustic make-up tank by means of 2”7 line C5-2 Air is blown
into the tank through 1" line A~11 o provide agitation and the

acid solution is pumped to the tank from Building K-J32 by means
of 3" line AC-12-

Open steam is added through 2" line 5-28 as required
to maintain the temperature at 2039F during praecipitation- The
slurry may be further avitated by circulating through AC-13, the
slurry pump, AC~16, and back into the tank through AC-15. The
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precipitating tank ¥-142 is provided with an air subble liquid
level indicator similar to that on F=l43.

¥hen precipitation is complete, the slurry is pumped FILTRATION
by means of a 37 lines AC-13 end AC-14 gnd the slurry pump J~134
through the plate and frame filter press G-133. The filtrate
may then be recirculated to the tank through 3% line AC-15 or
it may be discharged directly to tank trucks which will transport
the liguor to Building K-1407. Warm water is then prepared in
F-~142 by adding open steam to process vater. The filter cake
is then wasghed with ithis werm water and the washings added to
the filtrate in the tank trucks. rinally the cake is dumped
%0 a bin below the press. From here it is charged to barrels
for storage-

The steam pressure supplied to the Jacket of P=143 is INSTRUMENTATICN
indicated on PI~291, & locally mounted gage with 2 range of '
060 psigs

The liquid isvel in this drum is measured Uy an air
bubbler level indicator DI~423. This umit has a range of 0-87
inches of a liquid of density 1. The dial is calibrated in
terms of € of the total range which is designed to start at the
bottom tangent linz. The air supply for the btubbler is controlled
tc a valuve of 4 psig by PCUV=426, The unit which restricts the
flow is FE-424, similar tc FE-287 described previously.

The precipitator F-14Z is provided with the fellowing
inztrumeni services. : D

Precipitator temperature = The temperature of the solu-=
tion in fank Feld4Z is irdicated by TI-250, s vapor pressure
actnated dial thermomster with & range of 50-2400F

Steam supply oressure - This lc indicated on PI=249, a
locally mounted pressure gage with & ronge of 0=30 psig.

Agitation air supply oressure < This is indicated on
PI=290, & localiy mounteqd pricsure gage with ¢ range of 0-160
psigo :

Drum Jevel = The ievel in drum F-142 is measured in
a similar mamner wo =143. The &lr pressure is controlled by
PCV=426; the air flos is restricted by FE-422, and the level is
read on indicater DI=42l.

he discharge pressure of the slurry puzp J-134 1is
given on PI-251 (rangz (=100 vsig). This gage is mounted right
above the pump and is protected by a vater purge strean. Since
the discharge pressurs of s punp varies exd may rise as high
as 100 psig, it is necessary to provide a water purge siream at
100 psiz. This is dene by filling two sections of 129" schedule
40 steel pipe with water and then opening the "pipe tenks® to
the full pressure of the air iines which is 100 psig. The tanks

—/ 5 —
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Near this valve (GE-1 extends down to tne basemens, EASEMENT
shown in Figure III.7-5. The three vessels loecated hers,
P-134, F-135 and F-136 are supplisd as shown. GE-9, the thrses
inch pipe which feeds GE=1; is valved zloang coluan line "H" as
shom.

GE-3 joins GE-l undsrneath ths second flocr z3 shown SECOND FLOOR
in Figure IYI.7-4. Coming down f£rom above, it providss for
F-131l-A and B, F-132-4, B and C, and F-137 as shown in Figure
I11.7-6. QE-3 is valved alonzy column line "H", A two inch
branch of GE-3, QE-2 takes care of F-138, az shown oa Figures
IT1.7-6, I1T.2-16 and T117.2-17.

216 can only be admitted to this system through the
single flangs mentionhed above. The GE piping does not enter a
vessel directly, it always connects with the PU piping, except
in the case of F-138, whers it comnectg jointly with RV=5 and
F-132-A, B and C, where it maxes ust¢ of the PL piping.

The 4instrumentsiion of this gystem iz listed on Tabls
1TI.2=1 and illustrated in Figare 11I1.2-22.

(c) Moisture Purging fystem

The moisture purge svstem is used for purging the break~
able 616 cylinder connection of wet air before exposing them to
616. It consists principally of carbon traps F-1i8-2 and B con-
nected to the suction pipes ol Beach Russ pumps J=-130-4 a2nd B,
tegether with the necsssary instrumentation and piping, deasignated
WE and illustrated in Figure I7I.7-7Y. The pumaps arg the standard
cemsercial type, using hydrocarbon lubricating cil. Ths carbon
traps are used only to pick up traces of 81% which may come from
leaking valves, and thsrefore 216 or 615 mus? never be svacuated
throngh this system to avoid causing conaiderable damzge. One
puxp and trap are standby spares.

The two puwps and traps are lccated in the northwest
corner of the shipping drunm feed roem. PI-blii, a loczliy mounted
30"-0-30# gauge, measures the upstream pressurs at both traps.
Similar gauges PI-LLS and PI-LLS measure the pump suction pressures.
Trace indicators XX-LL42 and Yi-L4h3 mounted respeciively on the in-
let and outlets of the carbon iraps inform the cperator of the
possibla presance of 515 in the purged gases and of ihe aventual
depletion of carbon charge. - :

The traps are sach loaded with 38 pounds of 3/8" psilets
of high activity carbon (from the National Carbon Company). No
alunina lsussd, as the 616 content of the gases should be very
low,
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The instrumentation of this system is listed in Table
I111.2-1 and illustrated in Figure ITI.G-l.

{(d) ot Water System

The hot water circulatin: system, which provides hot DESCRI PTION
water to melt 615 in the wasue furnaces and vaporize it in the
feed vaporizing baths, consists of the follewing pisces of eqip-
ment, together with the neceussary piping and instrumeniation;
" one circulating tank F-1L7, <wo pumps, J=135-A and B, four hot
water baths, F-1l6-A, B, G and D and three waste furnaces B-131-4,
B and C. The piping diagrams for this systen are given in Pigures
II1.7-8 and 111.7-9.

The water tank, F-~147, has a total capacity of 3450
gallons, snd when filied to = level of Li-6" (2800 gals.) it
should contain enough water to £ill all four baths and still
have the stean heating coil covered, which requires s 20" level.

The circulating pumps, J-135-A and B, are controlled
by locally mounted push buttons. Three lights for each pump are
provided on the shipping drum room control panel. Green indicates
that the pump is normally off, red means on, and amber mesns that
pump is off due to trcuble,

The instrumentatior at the hot water tank F-147 and the INSTRUMENTATION
two circulating pumps J-135-f and B is illusirated in Figure II1.2-27
and is given in detail en Tabtle IT7I.7-2. PI-112 amd Fi-113, 0-60
psig locally mounted gauges, measurs the pump discharge pressures.
Gauge glass GG=110 on F-11L7 serves to indicate the amcunt of watsr
in the drun. The steam inlet to the drum is previded with CV-311,

& spring closed diaphragm centrol valve. 1% is operated by TIC-111,
an inverse pilot bul: typs temperature controlier, set to maintain
the drum water tempcrature, z% 200°F., 7Two <emperaturs switches
T85<3%90 and 393, are instzlled in F-1L47, to be used as high and

lar temperature indicators. The former opsrates alarm lights
AI-391 and 392 and the latter AI-39L and 395. The first of each
set are mounted on the central panel of the shirping drum rocm
instrument board. The other two are on the wast@ room eignal
board, TBS-390 is the high alarm, set at 205°F, and TBS-393,

set at 1959F, is the low temparaturs alarm.

{e) Steam Supply

Figures III.7-10 and III.7-11 illustrate the steam system
in Building K-131. Ths supply pipe comss irn ovor the Ssction LOO
bridge and is valved immediately inside the building at column
28L. The supply pressure of 35 psig is reduced to 15 psig by
PCV=336 located in the basement near column 29J. This steam is
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ID dsmper and one for ths two outer ones. The remaining five have
individusl buttons. suitably marked. Pressing the tutton marked
topen® will apply 15 psig air to the aprropriate motor, and cpen
the dznier completely. rressing the "closad" butten will cut

off the air, bleed the motor, and completely close the damper.

Thes four fans are No, 6-1/2 type "LL" Buffalc Forge units,
They are rated at 19,000 cfm, 1-3/h" S.P. at 95OF and 70% R.H.
They require 7.36 HP at their speed of 670 rpm. The limit lcad
is 8.81 HP. The 1TLO rpm motors turn them by means of Texrope
drives on 52,1 centers. ’

There are two push button statione for each of ths
four ventilating fans. One set, withoui lights, iz mounted on
the east wall of the far rooz, along column line 25. The other
set, with red and green indicating lights, are on panel 11 of the
main control board. The wiring diagram for thesa staticns is given
in Figure III.3-=3 The red light indicates that the asscciated fan
ig operating.

The exhaust coaponent of the ventilating system consists EXHAUST
of 17 reof ventilators with 135 automatically controlled dammra. ZENTiLATIOR
SYSTEM

: Thers are two mobor operated ventilators, equipped with
gelf-acting louvres, in the roof of the wastsdrum uniocading room,
and four more in the roof of the shipping drum feed room. All six
have Davidson Hyduty V-belt driven ball bearing fans, size #22.
They have s capacity of 3i6Q cfm and revolve at 1150 rpm. The 3/4
4P LLC velt, 60 cycle, 2 phase driving motors turn at 1750 rp=. The
vush tuttons for these faos ara located on gither side of the south
truck entrance vagtibule. .

The air supply for thess rooms is oblained through § sets
of louvres in the south wall of the building just above ground leve
The louvres are manually cperated by a remavable crank. Bshind the
louvres are mounted domn cwinging replaceablie filter frames.

o

a

Thers is a 16=-3/L" » 3-5/6% Burt licnovent continuous ridge
ventilator ir the no~theas: corner of the Lith floor rocf. Four ducts
open into this ventilator, from the rour flecr lsvels directly below.
sutcmabically regulated deapers are mounted over the interior openings
of this duct. TIn the bosement, cver the cooclanu drum is damper DL
in the ceiling over the ccolant cooler is damper DE. The third and
fourth floor ceiling dampers are DY and DO, respectively.

The 10 remaining ventilatars are ~urt Fres Flow units,
differing cnly in size and miner Jdetails of constructicn, 4 36°7
ventilater is mounted in the northeast cornsr of the Tirst {loor
roof, at the end of a 36" sguare duct w.ich comes directly up
from damper DQ in the basement ceiling.
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Thraee 20% wvsntilators are lecated on tha roof of ths
irst {lcor auxiliary equipment room. Ko ducts are supplied,
= DB arec supplied integrally aocunted.

£ 12" ventilaior with damper DS is situated over the
FP-1L0 carbon trap.

Twe 167 ventilators, without ducts but with dampers
DY are provided in the rocf of ths first floor fan room. Two
30" ventilaters are mounited in this section also. They are at
the outlets of 28" square ducts, without dampers, which extend
dirsctly up frez the basement transformsr recom ceiling. The
remaining ventilator. 36% in size, is mounted on the roof of
the fourth floor penthouse. It is at the top of a 38" x 26"
duct wnich comze up from the tower room second floor ceiling
level. DW iz ih: camper zt this location. Theras is alsc a
dampar DY at thg fourth fioor ceiling which communicates with
this ventilator.

811 13 of these exhsusi dampers are opsrated by
Minneapolis-Honeywell iype P-0900-i static pressure regulators
which are lecgcated in the room associated with cthe particular
damper. The building mressurs is maintained at 1/8" W.C. abovs
ocuteids atmospheric prassurs.

—/9~
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inlet and outlotgand G is the level imdicabor

flangs. D is the
purge line nozzle, E is the relief nozzle, und 7

3
e
-

8 ths high=pres-
sure 74 indet. Tha tobal capacity is 13,000 1bs 616 at 165°F.
{(h) Reflux Hold-up IDrum
The reflux hoid-up drum, which 2z lecatsi on the secend
{icor next L0 the three rundewm diums arxt 3o shewn in Figure IV,2-8,
i3 & verdiicaliy mountad cyliinder =07 ID 2 2 =0 iangendt to tangens.

It 15 made of 1/18" momel metal, snd is supporited £9-5% off the floor
by thrse 2" x 2% x 174" angles welided te the shell. Iis Zotal cap-
acity of 165CP-01€ is 328 Ihs.

Hcrsle A is the relisf, pwrge, and 215 line cutlet. 3 is
the liquid outlst and C is the inlet. 3 is the thermocouple conneciicn.

(i) Rsfluxz Dmum

The eflux drum, 7=3138, *'h.mh iz Located mear the Lop of
the distilling isser con the thizd floor, is i"‘ue'*rated in Figure
IV.2=9.. This :3 a vertical o, iodaeloa’ "r"'--' 207 Ip o A0 “““*m“’
%o tangsnt and is construcitse of 3/16" noic. zetsl. ?he sanx 1
gupported 4t=6-1/2% off ths floor by throz ,‘r.“ x 3" x 3/8% angles
welded %o the shell,

Coup.limg & i3 a 2" connection wihich serves ihe 216 evac~
uation and 74 lines associated with ¢he drum. Hozzle B is ik
outlet connection and € is a 1 relief vont connection. E 1s ‘she
27 liquid iniet and P is a 3/4¢ csup..ﬁ.n" for the lewel indicator.
G i3z a 3 /4" theweuple woell and D is & &% hand hols, H is a 40
Sargol joint to which iz actached a 2'=)' lungth of 4* pipe con-
necticns, G and B sre in this lsngih of 4% _ips.

{3) Carbon Trap

The H16 carbon %rap, =140, locatsd a2t the north end of :
the firat floor evacuation pump xoom, is illustrested in Figure IV.2-10.
It is supported on the & ieel pletform o7 twro lugs extonding from the
wide central section. The 015 entrance Hipz 4s & 6" flanged connze= *
dion merked A. There iz & 1=1/2"% oxhausy gas outlet B near the top.
™o 1/2" 74 inletz, G and H, are provided aithcugh only cne is o
bae uged. The other i3 plugged. A dump gate at the bottonm is used
for emptying and a manhois at the very icp e¢nables the trap to b2
Techarged, Only cne thermocouple well iz provided, marked F. The
vessel i3 mads of 3/8" carbon sztesl. )

{k) Hoiat Adir Carbon Trars

The “wo moist air carbon traps P=1408A/8 which ars located
in the northwaat cormer of ths shipping drum {sed room are illustrated
in Pigurs IV.2-=11. They sre veritical cylindricel tanks with & dizhed




e on wop and ¢ : on Bottom. The unii standes 3¢-10 off
Vi Zloor and iz i thves angiz iron legs.. “he plate
;‘,.M..,\n’f The I iz Dolted %o o i 72 wnd ig weld-
24 uc the shai connection Fi .;cé 0 that

hes otiom pLate w

2 - 34
27 the way iisehargs .

zomnzction zaziked O in the lower

L X Tipe L8 8 £ coanscticon marked A
wop dimhec Lead. iz top head is also rrovides tith & 49
2and noid Lo e used ln churging and discharzing. o thermocouples
o Te conmections ave prownded.
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Eapiying iz acsornllicshed by unbelbing the sottom hinged
cover and ingartiang the spooiel D.Lug in the inle% pizs- The screen
is then unbolted and the i:3 ilange opensd, 30 thal ithe screen may
>2 lowered by the scroen ncok snd the contentz discharged. The
acrasn 1s then bollad 1nto 2lscs and 2 new charge is addéed through
the top. The speceial piluz iz then remove SOVers are
cicsed The vessel is conntrucied of 3/8¢ 2
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:1} Spray Tower Circulatisng Tanke

The 3pray tower circulsting .,am:s F=141A 2nd B, showm in
Flgure IV.2-12, are horizonisi cylindsical uanlcs 3747 D x 837
angem o banbent . Thesa tanks, which are located in Building K-132,
ars consirucied of rvbber-.ineé 5/16" carbon sieel. The ldning is ’
3/16% thick of Goocdrich "Tudflex RB'. Connection A is an 18" manhole,
C iz a 3% flangsd conmecticam for the dry air supply, = Iz a 3" flanged
connesction for the inlet from the spray “ower, and B is a 1-1/2% vent.
D is g 39 flanged conneciiia or. the bottem of the “ank for the ocutlet
nipe.

{m) Precipitater

-

Figuvre IV.<-17 suorg the preoipitating tank, =142 which
is located in the norihess corner of the basement. This iz & ver-
tical cylindrical tank 7?=9% 1D x 6¢-C" tangond to tangent x 2/8¢
thick. The vessel atands 7=11" off the floor ard iz supportasd on
Tour 6% x 61 x 2 /8¢ angles welided $0 the shelil. Tlange 4 is & 240
zanhole. F and B are 6" flanges for the steam and air agitation
pipes. D 48 & 4% vend comischion, arnd C ig a §% solntion outlet.
Procees liquid enters ‘i‘,hmk. gh G from . -133A and . =1338 and through
Z frr- 4<134. H and J form an inlet for a #22 {arbate thermowell
in which is & dial=type wvarcor [illed thermomsier.

Althougn it s nubt shosm in the drawing, the veseel is lined
inside with 336" cf Qoodrich "Superflexite F* which will stand 180°F,
This lining covers the whole interlor, incliuding the ocutside faces of
the flanges. Inside of the rubber lining iz anciher of 4-1/2" thick

Ry
~3/-
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5. Miscellaneous

\a)} Shipping Prum

The shipping irum. illusirated in Figure IV.5-1 have
an internal volume of Z..41 cu f% and hold about 450 lbs of 616.
One head of the tank iz 2lipsoidal while tha cther 1s spherical.
Both heads are equipped with Kerotest ULO-A3 Chlorine Institute
valves and 3/16" metal sxirts. The valve in the spherical head
is equipped with an internal ram's horn pipe.

(b) Liquid Waste Drums

The liquid waste drums sre modified standard one ton
liquid chlorine cylinder. The modificatiocn consists in removing
one of the two internal ram's horn with its 3/4* valve. The valve
has been placed in one of the three fusible plugs on the ,same end
of the cylinder. The other plugs have been removed and the con-

" nections have been plugged and sealed. All of the liquid contents
is removed through the ram's horn, which must be positioned in a
vertical plane. The other valve is for venting. These cylinders
have been obtained as surplus property from the Chemical Warfare
Service. They weigh 1300 lbs empty, have a capacity of 25.76 cu
ft, and may hold between 4OOO and 5000 lbs of waste.

(¢) Waste Furnaces

The three waste furnaces B-131A, B and C are illustrated
in Figure IV.5-2. They are located in the liquii waste unloading
room on the west side of thz south truck entry vestibule. The
liguid waste cylinder, having a volumetric capacity of 25,76 cu ft.
are placed in them horizontally and the liquidied contents are si-
phoned out through the ram‘s horn pipe inside the cylinder. Hot
water fram F-1L7 is circulated through both the upper and lower
pire coils to liquify the cylinder conients. T'e coils of the
bottom half are permanently connected to the hot water Liping while
those of the romovable top half comnect with it through flexible
hoses., Not shown in the drawing, but part of the Lop half outlet
tiping, is an inverted "U" shaped yipe; by-passed by a valve and
extendinz over the Lop of the furnace. With the valve closed, it
serves to trap water in the coils of the top outlet half, as with’
low pumtping rates this portion may dfain too rapidly.

{(d) Pilters

T a8 filter press G-133, located in the northemm part of  PLATE &
the asuxiliary process room in the basement, is a standard piece of FRAME PRESS
equipment, a product of 7. Shriver and Co. It contains twenty-
two 24" sq chambers. The frames are 1-1/2" thick. The four wash
and feed supply and discharge pipes; located in the four corners,
are 1-1/2" in diameter.

22— ’
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The still boitoms filter. G-13
3 is én 1

o iillusirated in Fig-  STILL
ure IV.9-3 is a horizortal cylinder

1, il L
D x 2°-0% long the out- BOITOWS FILTER
drain n

let nozzle is markad 4 the inlet E and the drain nozzle C. The
entire inside ig Tillzo with nickel wool and the ouvsids is cogted
with 17 of lead. oz afrord protection against ths radiocactive pro-

cu3%s wnisch will aceumiavs in the filter The un’
nerizoltelly andé s consitucted of 3/16% monel mewal.

is mounted

o
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¥. CPIRATING INSTRUCTIONS

1.Fresh Feed Vapcrizotion Sysier

h fee¢ is rzceived at Section 130 in 150 1lb. water
capacity cylinders, equipped with & valve and internal ram's horn
i > end and with the valve only at cther. The cylinders
filiec at 217CF bv the cupplier tco sppreximstely 90% of
ty with 616, and then pressured with 74 at approximately
sig. Om thi: basis, cylinder: contair 463 1lb. of 616,
08

s weight <7 903 1bs. The internal ~olume is 2.41 cu.
23

193

. The presence of 74 in the cylinders will result in cylinder
oressurcs in excess of tae qormal vapor pressures o $16. The follow-
Fal

ing developed pressure. figwre . are based on the 2.41 cu. ft. cylinder

e -
being £illed with 4632 Ibc. of 616 and ther pressured to 5 psig with
74 at 58°F, and on the assumstion of zerc solubility of 74 in 616.

DAUY CYLIND R PRESSURES
CONTENTS STATE O RITUOUT LINIVIAL : PARTIAL REMOVAL: COMPLELE
TEMPERATURE COHTENTS :RENOVAL CF 74 : e 74 (1) sREMOVAL OF 74
68°rF Solid : 5 psig : «17.7 psig : =13.2 peig
1479F Solia : 28 psig : 8.1 psig : 7.5 psig -
147°F Liguic : 58 psig : 8.7 psig : 7.5 psig.
180°F liquid : 37 psig : 24,1 psig : 12.8 pslg
212°F liquid : 132 psig : £7.0 psig : 45.8 psig

emoval of 74 are based on the

{1) Pressures developed Xllcwing partial.c
Z psia at 68°F,

cylinder being evacustel to 2

The maximun feed rate from Section 130 tc Section 4C0 is 12,600
1ts of 616 per Gay {mormal &00C tc 93CC lbs. per cay.;

{2) Drum Handling

Li#t cylinders cre at 2 time from truck uzing overhead hcist  OPFEEATION
and o Mansaver 42" 1ifting tar. By previously taring the weight of
hoist, filier bar,etc.. on the tare beam of ithe Fairbanks overhead track
scale, e weight of cylindsr and contents can be read directly and re-
ccreded by the operator, as the cylinders are noved from the truck to
the drum tilting reck ir thz Shipping Drun Fsed Room. The cylinder is
then picked up eff the tiliing rack; using tne overhead hoist and 2 Han-
saver 15® 1ifting bar, and placed vertically n the drum storage rack-

In order itc avaid rehanciing, the cylinder should be grabbted and placed
in storag rack so thai the end equipped with the internal ram's hora pipe
will be vertically down-

—24 —
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Z weighing the enpty cylinders as they are loaded back
mic the truck, the 610 _aput to Section 130 can b2 determined
oy wergnt difference. Enpty cylinders can also be stored in
whe cuorage rack until truclkidng facilities are available to re-
move Lhew

.5 Preparation ¢l Batl: Yor Placing Onstream

Tne following cperatlons are outlined for application to
waier bath F-146A, but pertain to 2ll of them:

:4; Place four cylinders. one at & time, into the
drained water bath (F-146A), using the overhead
trolley system The cylinders should be loaded
in the bath so thai the end equipped with the
internal ram's horn pipe is down. Connect the
cylinders to th2 .ath manifold using flexible
m2tal hosgeg.

{2) With all other marifold valves ciocsed except
Cv-270 open the menifold valves at the individual
cylinders.

(3) Pressure the bath manifold and the individual
cylinder connectiong with 20 psig 74 using the
evacuation line double block valve 74 connection.
Check the connections for leaks by inspeciion and
by pressure readings. Fressures mgy be read on
PR=101 (blue pen) and also &t each cylinder by
local gagpes. If the drep in pressure ic lIsss than
1/4 psi in onz-half hour, the coinection may be
coneidered tight.

{4) If allk connectionz are satisfactsry, pump out through
the moist air cvacusticn connections, using J=1384 or
B. The pneumaiicslly operated block valve, as well as
the individual cylinder valves should be closed while
doing this. Th2 procedure is to evacuate the connections
to 0.2 psia, close the evacuation valve znd pressure with
74 to at least 15 psig. Evacuate asain to 0.2 psia and re-
pressure as bzfore. Then evacuate to as iow a pressure
as possible awi clogse the evacuatiion valvs.

(5) Close the manifold valves at the cylinder connectims and
check the imdiridual cylinder pressures by opening the
cylinder valves. If 2 cylinder pressure is not abowve
atmospreric, as irdicated by the gages on the individual
connectime, the cylinder may have been contaminated by
wel air in transit or storage. In such 2 case, the
cylinder valve or the cylinder concerned ic closed, the
connection purged zs described below, and the cylinder is
-removed from the bath to be replaced by a2 fresh one.

S A
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“hern all the cylinders hase been checked in this fashion,
cper the manifold valves inthe cylinder connecticns,
thereby con eciing the cylinders to the manifold. With
hlock walve CV-26¢ open, remove the 74 frem the cylinders,
svacuatinz to at least 2.0 psia pressure Use the 616
evacuatim 8ystem with J-1324 or B

With block valve (V-269 closed and the valves at local
gages PI-105, PI-106,etc. closed, fill the bath with hot
water and stars the water circulating. TVeter flow should
be adjusted to maintain bath temperature of 195° to 200°F.
The pressure gages are normally used only to check the
cylinuer connectiors and should not ' used on 616 opera=-
tion, if possible.

“hen the manifcld pressure is up to 20 psig, aa imdicated by
FR-101 {blue pen) and by alarm light AI-267 going out, the
bath is ready %o be placed onstream. .

{¢) Placing one tath on stream and taking another ore off:

" be
To
de

Individuval baths shou:d be placed custream in stepwise fashion,

that is, a fresh bath of cylinders should be placed onstream before

the bath zlready onstream is exhausted or empty. Operating experience

will indicate how long i takes to completely vaporize a bath of cylinders,
end consequently how lonz a bath may be onstream tafore adding a fresh
bank of cylinders 4o the main feed header. By placing a fresh bank on=-

stream prior tc complete veporization of the btank onstream, there will

insvred a constant feed pressure to the feed filters in Section 400.
place another bath onstream, prepare it as outlined above, and when
.ired. merely open the SUP aml pneumatic bieck valves.

(3

(3}

Yhen ¥ 1464 manifold pressurz has dropped tc 20 psig
as indicated by PH=10L (blue pen) and by red elarm
lirht A1=267 going on, the operator should watch the
manifold pressure and when it drops to the main feed
header pressure of 15 psig {shown by PRC-102, red pen),
he should close block valve C7-269, by turning the
three way cock mounted nelcwr the recorder.

With the manifold SMP wvalve closed and the air block

valve open, pressure the cylinders with 74 Lo 20 psig

and evacuate to 0.2 psia. Do this twice mae, e vacuating

to as low & pressure as possible on the third evacuation.

Then refill to at least 15 psig with 74 and close the cylinder,
manifeld and air block valves. Break the 616 cylinder
connections.

Drain the hot water from the bath and remove the cylinders,
one at = time, placing them in The cylinder rack.

~26 - Sy
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{(d) Procedure for placing system cnstream when the vaporizers of
The Purification Sysiems are nou onstroam:

This condition might cccur on initial startup of the K-27
plant; on resumption of operations following shut down of either
Section 130 or Section 4C0; or following interruption of feed to
Section 400 resulting from possible yard trouble.

(1) Comdition all piping end equipment that will be
exposed to 616 in Bu~lding K-~131 and the yard.

(2) Place the electric pipe line amd casing heaters in
operztion to preheat the piping and equipment in
Section 130. See that the yard line is also up to
operating temperature.

(3) Place the various services and systems that will be

needed in Buildinz K-131 and X-132 in operatim.
These include:

(a). 616 Evacuation System

(b) Moisture Purging System

{c) Hot Tater Circulating System
(d) 616 Absorption Sys{.em

(e) Air Distribution System

(£) G=74 Distribution System

{4) Place in operétian and btring up to pres:'ure o or more
water baths of cylinders so that they are re:dy to be
placed on stream. -

(5) When th~ Section 400 operator indicates he is ready,
th> Section 130 operator can place the first bath of
cylinders on stream by opening manifold block valve
(Cv=269 in the case of bath F-146A). The bathr SMP
block valve should e open, as well as the valves
separating PG-<12 from PG-11; located in the southwest
corner of the shippin: drum room. The PG-3 valves at
this junction should be clos:d. Of course the yard line
should previously have been evacuated of 74.

{e) Placing System on StreanW hen the¥ aporizers re Qistream:

This cdition might occur folle-ing comp.etion of a batch dis-
tillation run of 616 or following shut doewn oi the batch distillation
equipment for other reasons.
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1) Condition the a..ditional piping and equi ment trat
¥ o“ . . & »
will handie 516 in Se~tion 130.

(2) Preneat the ad itional piping ard equipment that
will be used.

{3) With theblock .alves in line PC-12; at the junction
point of lines PG-3, PG-1l and PG-12, still closed,
oring up L0 pressurc one or more water btaths of cylinders
sc that Zhey are ready to be placed onstream.

(4 vith the manifold block valves (CV=269 in case of bath
F-146A) closed, open the block valve in line PG-12 (see
Step "3 above, This will place the Shipping Drum Feed
Reom main header (PG-12) under pressure of the vaporizers
(F-1338 or F=133B)-

) . (5) Continue “eediry Section 400 with feed from the evapor-
; - ators {F-133A cr B) in this manner until it is desired

i to put the Fresh Feed Vs crization System omstrean. At

: this time place the first water oath of cylinders onstream
) by opening its marifold block valve [CV=269 in case of bath
' F=1464), haviry first opened the manifold SYP block valve.

(6) After placing the Fresh Feed Vgorization System on stream
{Step "5" apove, close the block valves in Line PG-3 at
the junction of lines PG=3; PG=1l and PG=12.

(7) For additional steps required tc complete shutdown of the
evaporators (F=133A or B) refer to Secticn V-2-f.

(8) additicnal baths «f cylinders ray be placed ongstream as
needed-
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Z 616 Purification System

‘a2 Cylinder Hendling

Tne cylinders zrc noisted from the truck. one at a time,
siny the overhead holst amd a Mansaver 78" lifting tar. In order
PAE R 1(. re:‘a.nd.u.r grat the cylinder with the 1lifting bar so as
SG Az he ..nterna- ram’'s horn pipe of cylinder vertically down-

‘-» wous.f.g armg the weight of the hoist, lift:mn bar, etc., on
..he w.re beam of the Fairbanks scale, the ve:.gh+ oI the eylinder
and its contenis can be read direc?®ly and recorded by the operator
as the cylinders are moved from the truck to the furnace. Place
the cylinder in the furnace so that the cylinder valves are at the
open, north end of the furnace and so that the internzl ram’s horn
" is vertically down.

s

with the cylinder in place in the furnace, 1ift ths top
half of the furnace from the floor. using the 78" lifting bar, and
lower it intc position. Tighten the two halves together using
hinge bolis. Make the necessary water hose connections.

When the liquid unloading is complete (see next section)
&nd the water hose connecticns are broken, loosen the furnace hinge
bolts and 1ift off the upper hal’” of furnace, and place it on the
floor. Remove the empty cylinder from the furnace. Weigl. the
empty cylinder as it is moved from furnace to truck., so thit the
waste input to Section 137 can be determined by weight difference.

{b) Furnace Operation

The following crerations are outlined for application to
waste fMarnace B~13l4i, bui pertain to all three of them. Refer to
Figure V.2-1.

{1) With the furnace loaded as described in the previous
section and with the cylinder valves clcsed, connect
the cylinders ¢2 the piping system using the flexible
metal hose, Connect line PL~-51 to the centermost cylin-
der valve (the one equipped with the internal ram's horn),
and RV-52 tc Lhe outside cylindser valve.

(2) With the cylinder valves closed and the header valves
in both P1~51 ani RV-52 closed, pressure lines P1-51 and
RV-52 up to the cylinder valves with 20 psig 74 from the
evacuation line double block valve 7L connection. By
having the vaives open in crossover line, RV-53, both
cyl_nder conncctions can be pressured and checked simul-
tanrously. Check the connections for lezks by inspectien
and by pressure readings (PI-454). If the pressure drop
is less than L/4 psi in one-half hour, the connections may
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ve considered tight. If a leak ir indicated when
testins both ccnnections simmltaneocusly individual
connections may be isolated by closing the proper

Y

val-e in line RV.-33

{3} Vher the cy/linder connections are sziisfactory mois-—
ture purge th: two connections simultaneously Vith all
furpace and ¢ linder 616 valves ciosed axcept the twe in
cressover lin: RV-53 and the RV-52 and Fi~51 hose valves.
evacuate to C.2 psia througn WE=7 bty opening the two
valves in thi: line. Then pressure e 15 nsig with 7L,
evacuate again to0+0.2 psia and repressire vo 15 psig.
Finally. evacuate to as low a pressurs zs possible and
then clicse th: two WE-7 valves

(L) Open cnly the outermost cylinder valve (connected to
line RV-52) and using the 616 Fvacuaticn System evacuate
the 7L from the crlinder dovm to a essure of at least
2 psia, and then close the evacuation valve.

\

\

|

\

|

} {£) With the valwing as in step (4) above. start the hot
water flox through furnace. Then cylinder pressure read-
ings (PI-454) incdicate that the contents are melied,
(See the Table on page ). close the crossover
valve nearest PL-51, and sample the contenis. A recommend-
ed sampling procedure is as follows:

Connect the previously evacuated receiver to the sampling
line. Evacuat.e the sampling line up ¢~ the receiver through
EV~-17. then opoen the receiver valve. Clocse the evacuation
valve and precsure the receiver with 74. Evacuate and pres-
sure with 7L again, and finzlly evacuate to as low a pressure
as possible and close the evacuation valve. Cpen the
cylinder centcer valve and both sampling line valves, allowing
the liguid to fill the container. Then close the receiver
and the sampling line vaive nearest PL-51. Lvacuate the pipe
between the roceiver and this valve to 0.2 psia. Pressure i
with 74 to 15 psig. Evecuate and pressure tw.o more times.

Tnen shui the sarpling iine valve nearest the recziver to keep
a blanket of 7L, in this section of pipe and disconnect the
receiver.

(6) then the centents are melted, the hot water flow through
the furnace can re reduced to avoid excessive cylinder pres-
sures vhile waiting to drain cylinder.

(7) Befcre draining cylinder check the pressure (PI-17L) and
level (PI-178' i~ blowcase F-136 to see that F-136 iz ready
to receive the charge. To'drain the cylinder. open the
header valve :in line PI-51l.

(8) Then the cylinder is empty. close the header valve in line

..
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Fl~51 znd open neader valve in lins RV-52; venting the
cylinder and oiping connections Tre cylinder is empty
when tha readins of PI-45L does no* denend on which
RV-53 valve s zpen. vith the instrument and FV-53 pipe
fuil of liguid,

{3 B5Snuc off the hot water {lov tc furuce.

T
(g

Titn the header valve in PI~51, closed, purge the
cylinder and piping of 616 as fellcws:

Pressure with T4 to 15 psig and ven. through RV-51
“en times. Then evacuate to C 2 psia through EV-16.
Pressure again <o 15 psig apd re-evacnaie to as low &
pressure as posszible. ‘

(11) After purging. close the cylinder valves and the last
valves in both FI--51 and RV-52 before disconnecting the
piping from the cylinder so as tc maintain drums and as
mich piping s possible in a purged condition.

(12) Break the piping connections and remove the cylinder
from the furnace.

{c) Blowcase F-1356

Blowcase P-136 it a means of transferring liquid 616 in  FUNCTION
the absence of a pump capable of doing the job, from the cylinders
unloaded in waste furnaces E-131, to the tower feed tanks F-131.
lLocated in the basement <2 the building it is charged by gravity
fron the liquid wasie shipping cylinders. then filled. the contents
are blown by high pressure 7L to either tower feed hold-up tank
F=1314 or B, locaten oo the second flcor. A sample connection i
provided on each drum.

The pressure controller is used vwhen charging the blowcase
Irom the cylinders to prevent pressure wuiidup. It controls the
action of vent valve CV-3146. For this service it is set to maintain
a pressure of 20 psig. After charging the blowcase and before blow~
ing the contents to the feed tanks. place CV-316 on manval operaticn
and close it.

(1) Filling ‘ NORMAL
OPERAT ION

With ihe arur vented of 74 and the pressure controller
set to maintain a maximem drum pressure of 18 to 20 psig,
it is charged b: gravity from waste cylinders through
header PL-1 and line PL-2. Refer to Figure V.2-2.

Normal charge to the blowcase is the contents of two wvaste
cylinders (8000 to 10,000 lbs of 515).
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(2} Blowing

{a) &4fter cruriing, sample the contents  If the gnaylis
shows that s0illation is regquired tile contents are
transfarrec. to the tower feed holc-up tanks through lines
FL-noand Pl-3; 3£ distillation iz noo reguived, they are
bigwn dirz “1ly tc the vapordzers through lines PL-2. PL 3.

1. I8 and -
Tlre a0 QI oe=lDo

{b; Positior the valves ac folliows:

Biace V=315 on mamual o6psration and close it. Close the
double blous valves in Pl-1 ot the junetion of Pl~l, Pi~Z
end PL-3 il the transfer iz to be itc the {tower feed
tanks, closs the double block valves in PL-18 and the

block valve in Fl-4L at the junciion of Pi1-3 and PL-41

If the transfer is to be to the waporizers, cicse the block
valve in Fi-3 at the junctiocn of PL-3 and Pi~41l. Open the
block valve in the PL line st the tover feed tank or
vaporizer 1o which the transfer is to be made. If the
transfer i ¢2 be a feed tapic, open the block valve in PL-3
&t junction of PL-3 and PFL-L} . If the transfer is to be to
the vaporizzyrz, open the double block velves in PL-18,
Leave the tlock valve in PL-2 at the blercase closed.

{¢) Then rezdy to blow, pressure ihe blowcase with 100 psig
L through DN-30., Control the rate of transfer by manual
control of the bleck valve in FL-2 at F-136. Watch the
prograss of blowing by use of the following instruments on
auxiliary board “BU.

[#2N

Pi-375,

liguid level in #-135, tc gauge rate of trans-
fer.

Pl.374 and PI-375 liquid levels in F-17 A and B; to
gauge ratz of transfer.

PIT=315, pressure in blowcase.

PI-357. available 74 pressure.

{d) As the liquid level in the blcowcase nears the bottom,
the transfer -ate should be reduced and finally stopped
when within 3% of bottom. Care must be taken to maintain
a liquid seal in the blowcase to prevent blowing 7L into
the feed tinks or vaporizers.

(e) Close ttr.e double block valves in DH-30.

(3) Venting

To ready the vlaowease for the next charge, vent the tank
through RV-2t. Place CV-316 back on automatic operation
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with PIC-315 set to maintain 18 tc 20 psig

{4} Blowcase leak EMERGENCY

OPERATIONS

if because of a leak or for any other reason the blow-

, case mist be emptied of process liguid. take the follow-
ing steps:

{a' If, at the time the leak ic discovered, the blowcase
is being charged from the waste cylinder, shut off the
supply by closing the double bliock vuives in Pl-i at the
junciion oi Pi-l, PL-2 and FL-5.

{b) sSince the only way of transferring liquid from the
blowcase it by blowing toc the tover ieed tank, even
though ths high pressures will aggravate ths leak, pro-
ceed Lo trensfer the contsnts to the feed tanks by
blowing, ac described above. Omit the sampling and have
the block valve in PL-2 ai the biowcase wide open. For
these condiiicns control the transfer rate by memually
throttiing the 74 {flow to tank.

~{¢) 7hnen the tank has been emptied as mach as possible
(PL-2 exterds to within 1-1/2" of the bettom)}, shut off
the 7 ang vent the blowcase by ovening wide the valve
in RV-28 ard CV-316 {on mamual cperation).

(e) 'men the residual liguid hes all been vented {check
by closing vent valves and vatching pressure) purge
blowcase of 616. Refer to Sectica V.2-n.

(£) Purge the casing. Refer io Secticn III-6.

{g) cShut off the casing electric heaters.
Shut down ¢f tne blowzass means that the unloading of
wasts cylirders must be stopped. This merely involves
" controlling the hot water supply to ithe waste furnaces
so as to meintain the cylinder contents ligquid without
building ur excessive cylinder pressures.

If sufficient inventery is in the tower feed hold-up
tanks. the shut down of the blow case vill not require
the shut dewn of still E-131.

(5) Instrument Failures
(a) Pressure Instruments

If. beczuse of failure, the pressure transmitter must

be ramoved Srom service, isolate it by closing the valve

in the pressure line; do not drain the blowcase. Purge
the transniiter of 616 by use of line FI-35. It is

— 3"3 —




advised that the blowcase not be vszd for transierring
616 tc the tower feed tanits vhile PEI-175 is ocut of
service. However. if conditions warrant. it can be
done. Such & condition wouid exist 1 because of de-
pletion of the tower feed tank inventory, the waste
cylinders must be unlcaded io avoid snuiitding dovn tower

Fiin B> ]

L
{b) Temperature Instruments

Failure cf ithe ithermocouple circuit does not necessi-
tate taking the blowcase ocut of service. Pressure read-
ings. taking into account non~conden:ivlies possibly
present, give some indication of th: iemperature.

(¢} Level Instruments

Failure of the lisuid level transmitier does not, un—
less it involves removal of the float or otherwise break-
ing the instrumentfs seal sgainst procesz, require empty-
ing tank of 616. It is advised, however, that if possible,
the blowcase not be usel to transfer 616 vhen the
transmitter 1s damaged.

{(d) Tower Feed Hold-up Tanks F-131A and B

Tower feed hold-~up tanks, F-131A and B, serves as in- FUNCTION
process siorage for contaminated 616, smoothing out variations in :

the composition and supply of 616, HNormally, they are charged by

transfer, through line FL-3, of 616 from the blowcase, F-136. Any

material irp dumping drum F-135 can alsc be blown thirough line PL-4l

to the feed tanks reprocessing. See Sections V.2-c and V.2-1 re-
- spectively for these operations.

o Each feed tank has & total capacity of 102,200 1lbs of 616
at 165 F {481 5 cubic feet) and when filied toc & cenih of 48", con—
tains 84,300 1lbs. This latter figure corresponds oo approximately
11 days design operation of tower E~131 (7632 1ts ner 24 hr day).

(1) still pot F-130 is gravity charged from the feed NORMAL
tanks through line Pl=4. Refer to Section V.2-e for OPFRATION

detzils of this operation. ‘
A sampie cunnection is provided in esach fesd tank.

(2) Feed Tank Leak ' FMERGENCY
OPERAT ION

If because of 2 leak or for any other reason a feed
tank must be emptied of procesc liquid. take the follow-
ing steps:

(2) Open the valve in PL-33A4 (F-131A) cor PL-33B (F-131B)
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to drain the tank to the dumping drum. It is assumed
that the valve in Pl-3lat the junction of Pi-30, PL-31
and PL-4l, and the valve in PI-30 at the drum are open,
as they normally should be.

{b) If the feed tank is being charged from any source at
the time the leak is discovered, shut off this supply.

{c) VYhen the tank has drained, close the drain valve in
Iine F1-33A or PI~33B. Vent the tank through the safety
valve by-pass RV-lLA er RV-14B.

{d) Purge tank of 616. Refer to Section V.2-n.

(s) Purge casing. Refer to Section III.6.
(£) Shut off the casing electric heaters.

The shutdoxn of one feed tank need not seriously interfere
with the operation of the feed purification system because both the
charging of the feed tanks and the charging of the still pot are in-
termittent operations. Thus by staggering these cperations the most
sericus consequences of shutting down one tank is a reduction in 618
inventory of the plant .,

(3) Instrument Failures
{a) Pressurs Instruments

- If, because of failure, a pressure transmitter must be
taken out of service, there is no need to drain the feed
tank., Isolate the transmitter from the tank by closing
the valve in the pressure line. Purge the tranamitter of
616 by use of line FU-20A or FU-20B. It is advised that
the feed tank be placed in standby service; that is, do
not use the affected tank to receive additional 616 or to
charge the still pot. 1In standby condition the tank is
protected against excessive pressures by the safety valve
and the casing heater controls.

If the unaffected feed tank is not being charged or

discharged, the pressures in the tvo tanks can be equalized
by interconnecting the tanks through PIL~3. Thus the un-
damaged preasure transmitter vill serve both tanks.

(b) Temperature Instruments
Failure of the thermocouples circuit does not necessitate
taking the drum offstream. Pressure readings will give the
operator an indication of the temperature.
(c) Level Instruments

Failure of the 1iquid level transmitter does not, unless
it involves removal of the float or otherwise breaking
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instrument s seal against process. reguire drajning
ol the feed ten: It ie advised, howevsr. thal the
feed tank be placed in standsr servics  If condi-
ticns warrant coatimmed use of the affs«ted feed tank.
the cperator using tho lazt resorde’ Liguid level,
can gauge the tank contanis oy carefvily reccording the
amountis chargsd e and vithdrawn from une feed tank.

‘e; Batch Still E-131 and Auxiliariss

The bateh still E-13L aud its auxiliery couiprent {still FUNCTICE
pot F-130), condenser C=121 and reflw: drum F-1383 porform the
actual parification. ’

Still pot F-120 is gravity charged from tower feed hold~up
drums F-131A and B, HF, 816 and other impuriiies are removed from
the 616 by equilidvrium distillastion through racked tower E-13L. Cuts
of 616 vapor, taken overhead from still ¥-131, are condensed in con~
denser C-131 and the condensate iz dropped through a separator into
reflux drum F-138. Reflux overflevs from F-13% and returns to the top
of the tover., The system cperates cn total reflux until squilibrium
is reached and the desired 616 purity is obtained in reflux drum F~13%,
At this time F-138 is by-passed and the 616 cut is dropped tc a run
dovn drum F-1324, B or C. Then meking the final cut to remove remain-
ing small amounts of 616 it mey not be possible to obtain the required
purity of 616 in refiux drum F-13£. Ia this event, the cut is dropped
to reflux hold-up drum F-137 and keld there until it cai be returned
te ztill pot F130 for rewo:rking with z subsoquent baish. Refsr to
Figure v°2‘°2-', v

{1) Vzlive Positions RORMAL
SPERATZOXN

After charging the s3$ill pot, make corcain that all
the block valves on lines comnecied to thz ziild,pot are
closed, exeept CV-301., Tne valys in Pl bslow the ‘
separator should be closed. ez shcuic ¢h¢ valve in PL-37
below the trap. The valves in Pl~315, Pie38, PL-16 amd
PL-12 at the bottom of F-138 should be cliosed. The valwe
in PL~7 is open, as well ¢he valvs In RV-5. (V=362 is
open. The amount of maberial taken in o cut is dstided
upon beforehant. basing the judgneni om purity cZ the
material in the batch, ity of desired product, etec.,
and the appropriats vaive in either PL-8, F1~9, PL-10 or
PI~1l is closed. Taeralves above are open and thoss
below are closed. Figure ¥.2-7 is a caleulated graph
showing F-138 capacitizs corresponding te PI~377 readings
and "step laddert walve pesitions. Thern all these valves
are positioned, heait is applied to F-130 and %£hz cverhead
vapore are condensed in C-131 and collected in F-138.
Vhen the reflux drum is filled zo the proper level the
vaporization is contimied ot tohul reflux until the desired

~36L—
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purity is obtained in F-i38; as determized by frequent
analysis. When enough experience hes neen gained, and
when it has been demonstrated that ihe ingtruments are
reliable, this point may hoe delcrmined by tempsrature
ané pressure measurements. Olhervise sampling wiil
have to be used. At this point the vaivs in PL-T7 is
closed, that in PL-6 opened. The "step ladder” valves
may then be closed. The contents of F-138 may then be
dropped to one of the rundomn drums through PL-16.
Another cut may be taken if there is sufficient material
in the still pot to give a cut of acceptable purity.

(2) 7k Top Purge

CV-44L0, the needlc vaive on Panel L of the main control
board, is set to maintain as small a flow of T& to F-138
as will give good operation. Too great a flow will sweep
away too mich gaseous 616 and thereby redice operating
efficiency. Once a good setting is foundi, XX-365 can be
used to stop the 74 without disturbing the valve position.

The boilup rate in F-130 should be as high as possible
without flooding the tower.

(3) still Pot or Still leak EMERGENC
OPERATION
1f, because of a leak, or for zny other reason the
still pot or still must be emptied of process liquid, take
the following steps: '

(a) Turn off the porer to the stiil pot heaters.

(b) Drain the still pot to transfer tani F-135. Block
valve CV-360, which is located in the still area, is

remotely operated by X¥-363 from the Main Control
mardo ’

(¢} Close the valve in PI~6 and any that are cepen in
overflow lines at reflux drum. Open the ¥alve in FL-7
and close the valve in RY-5,

(d) Vhen the still pot has drained, closc the valve in
PL-7 and valve CV-360. Vent the system through the
safety valve hy-pass RV-10 and through CV-170.

(e) Purge the system of 616 (see Section V.2-n). The
motor valve in line PU-4l. is remctely operated from
auxiliary board "C".

(£) Shut off the casing electric heaters.

{g) Do not enter the tower area until the ventilating
system has removed all 616 vapors.

G

-37 -




S 0.

{43 Reflwx Drum Leak

If because of a leak or far any cther reason the
reflux drum must be drained, take tie following steps:

{(a) If refluxing through the reflux drum is in process .
open the valve in Pi-6 and close tne valves in PL=7,
RV-5, and in the overflor iimes.

{b} Open the valve in PI~12 to drain tiv reflux drum
back into the still.

{c) Reduce the heat inpuc Lo the s£il2 pot to the minimm
required to keep the conteats liquid.

(d) Vhen the reflux drum has drained, ciose the valve in
PI~12. Vent the drum through safety valve by-pass RV-7

(e} Purge the drum of 616. Refer to Szetion V.2-n.
(£) Purge the casing. Refer to Section III.6.
(g) Shut off the casing electric heaters.
(5) Instrument Failures
(a) Pressure Instruments

In case of failure of any one of the pressure trans-—
mitters in the system there should be no difficulty in
contimiing operation on total reflux provided no attampt
is made to changs the operating conditions. Isolate the
transmitter from process by closing the block valve i
the pressure line, which in the case of PEI-200 is valve

CV-361, remotely operated by XX-364 from the Main Gontrel
Board.

If the pressure recording controller PRC-168 falis the
still pressure is maintained by maruaiiy controlling
CV-170 or by the use of the bleck walve in RV-7,

(b) Temperature Instruments

Failure of the thermocouples dee: not require discone
tinuing operation of the system cn total reflux provided
no attempt is mde to change ths operaticr: conditions.
This is true of thermccouplz TE-199 if the heat input is
lowered to avoid the possibllity of overheating the tube
surface. See Ssstion III.3-G.

{c} In case of the failure of the level instrumermts on the
still pot, vperaticn of the system on total reflux is
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possible. If the source of ithe troubls is not extern-
al to the still pot, then the system must be shut down
and emptied. Refer to Section V.2-e.3.

Or failure of IEM-171 at the reflux drum, the opera-
tion can proceed using the fixed overflov levels umtil
it is desired to take the srum out of servics. Refer
to Section V.2-e.l.

(£) Reflux Hold-up Drum F~137

Reflux hold-up drum F-137 serves as a receiver for the FUNCTION
last cuts taken overhead from still E-131 until they can be recharged
to still pot F-130 for reworking. It is gravity charged from reflux
drum F-138 through PL-16, and is drained to the still pot through
Pl~17 and PLel. '

Reflux hold-up drum has a total capacity, including extern-
al float chamber and piping of 325 lbs of 616 at 165°F (scale read-
ing 100). At a liquid level of 1!-6" (scale reading 60) the vessal
contains 210 1lbs of 616 at 165°F.

If the required 616 purity cannot be obtained by reflux RORMAL
drum F-138 when taking a final cut on waste, the contents of the OPERATION
reflux drum are dumped through PL-16 to the refiux hold-up drum,

When the still pot F-130 is being charged with a fresh batch of
waste the material in the reflux hold-up drum is returned through
P1~17 and Pl-4 to the still pot. :

(1) Reflux Hold-up Drum leak FMERGERCY

OPERATIONS
If because of a leak or for any other reason the drum '
mst be drained, take the following staps:

(a) If possible, dump contents to tho still pot. Other-
wise drain the contents throuzh line Pi~35 to the.
dumping drum. It is assumed that the valve in PI-31 at
the junction of FI-30, PI~31 and PIL-4l and the valve in

PI~-30 at the dumping drum ars open, as they normally
should be.

(b) 1If F-137, at the time the lezk is discovéred, is being
charged from F-138, shut off the supply.

(c) Then the drum has drained, close the drain valve in
FL-35 and vent the drum through RV-19.

(d) Purge the drum of 616. Refer to Section V.2-n.
(e) Purge the casing, Refer to Section III,6.

(£) shut off the casing slectric heaters.

~39-




oy 92,

(2) Instrument Failures
(a) Pressure Instruments
To remove PBU-196 from service. clcss the block
valve in the pressure line to the transmitter. Purge
the transmitter of 616 by use of F-4LS.
{bj Temperature Instruments

In case of failure of the thermocouple circuit,
pressure readings give some indicaticn of temperature.

(¢} Level Instruments -
If the failure of LR¥-195 involves removal of the
float or otherwise breaking of the instrument's seal

against process,drum F-137 mist be removed from
service, drained and purged.

(g) Run~down Drums F-132A. B and C

Overhead cuts from batch stiil E-132 are dropped by FURCTION
gravily from reflux drum F-138 through Pi~13 to one of the three
run-down drums (F-1324, B or C). After accummlating the cuts from
a batch of waste, the receiver is sampled and, if the contents are
up to specification, they are dropped into cne of ihe vaporizers
through PL~ll and PI-15; If unsaticfactory, the material is dropped
into dumping drum F-135,

Fach drum has a total capacity of 13,000 counds of 616 at
165°F (57.8 cubic feet) and when loaded with 6,720 pounds, corres—
ponding to the overhead cuts from one batch of waste, it has a
liquid level of 45" (scale reading 50).

(1) Transferred Pure Contents RORMAL

: OPERATION
Then satisfactory purity of 616 has been attained

in reflux drum F-138, it is drained to a run-down drum through PL-13.
Collect in one drum all the overhead cuta of 616 taken om a singie
batch charge to still pot F-130. After accumlating these charges
sample the drum’s contents. If the analysis shows the material to be
up to specification, drain the contents to whichever vaporizer is not
on stream feeding Section 400. Ths normal cperating pressure of the
drums is 15 psig at 1650F.

(2) Transfer of Impure Contents

If the analysis shows the batg¢h requires reworking,
dump the contents to the dumping drum F-135 for subse-
quent transfer to the tower fesd tanks. It is= also
possible by using PL-18 to dump 2 run-—dcwn drum to blow-
case F=136 but this is not recommended because of
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contamination of headers PL-15

(3} Vessel Leskage AFRGENCY

. OPERATION
1?2 because of a leak or ifor uny other reason a run- = .

‘down drum must be drained, take the following steps:

{a) 1f contents are knovn to be pure. drain the material
te an evaporator. If pot, drain to dumping drum F-135.
It is assured that the valve in P1~-31 at the junction
¢f PL-0, PI-31 and PL-41, and valvs in PL-30 at F-135
are opsn, as they normally should be. -

(b) ¥hen drained, close the drain valve and vent the
vessel using safety valve by-pass RV-184, B or C.

(¢) Purge the vessel of 616. Refer to Section V.2-n.
(d) Purge the casing. Refer to Section IIL.6.
(e) Shut off the casing electric heaters.

With one drum out of service, it may be nccessary to collect
the cuts from more than just one batch charge to F-130, before sampling
the run-down drum in order to continue operating the still at normal
rates and still have time to analyze sampiss.

(4) Instrument Failures

(a) Pressure Instruments

If a pressure transmitter must be taken out of service
there is no need to drain the vessel. Isolate the trans-
mitter by closing the valve in the pressure line. Purge
the instrument of 616 by using line FU-224, Bor C. It
is recommended that the drum be placed in standby service
during which time it is protected by the safety valve and
by the casing heater controis. -

(b) Temperazure Instruments
Failure of a thermocouple circuit does not recuire
taking the vessel out of service. Pressure readings
given an indication of the temperature.
(¢c) Level Instruments
Fallure of a level tramsmittsr, if it involves removal

of the float or otherwise breaking the instrumentts seal
against process, requires taking the drum out of service.

(h) Vaporizers F-133A and B

Vaporizers F-1334 and E, serve s the fsed source for FUNCTION
Section 40O vhen the Fresh Feed Vaporizaiion: System is net in
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operation. Operation of thess units is stegnered. that is, one
vaporizer is feeding Section 400 while the cther iz being charged
from the run-down drums.

Fach vessel has & total capacity of 108.200 lbs of 1659F
{481 .5 cubic feet) and vhen filled to z depth of 4L8® contains
8L4,30C lbs. This latter figure correspconds te approximately 1L
days of operation vinen feeding &00C lbz per day. 9 days at 9300 lbs
per day and slightly under 7 days at tho @azign rate of 12,600 lbs
per day.

(1) The vaporizer that is not onstream feeding Section NORMAL
400 is charged batchwise from the run-down drums. The OPERATTION
bottom process heaters are off.

(2) After filling and just befors placin: Lhe vessel
onstream, sample the contents. If ther ire not up to
apecification, drain the ceateats to the dumping drum.

(3) Waen ready to place onstreas, turn ¢n the process
heaters with the pressure reccrding controller in oper—
ation.

(4) Place the freshly charged varcrizer castream by open-
ing the valve in P3-34 or B. ‘Then take the other off-
stream by closing the valve in PG-34 or B and shutting
off its process heaters. The normal operating pressure
of the vaporizers is 15 psig at 165°F.

(5) Vaporizer Failure FMERGENCY
OPERAT JONS

To avoid interrurting fead o Section 400 in case of
failure of an evaporator, place the cther evaporation on-
stream immediately even though it is not fully chargsd or
sampled. Froceed to prepars tas Fresh Fesd Vaporization
System for operation (sez Soction V.1) zc that feed will
not be interrupted if the disabled vesscl mst be down
for a long time. -

(6) Vaporizer Leak

If because of a lsak or for any other :eason a vaporizer
mst be drained, take the folilwmring steps:

(a) If the affected vaporizer i:c onstr
400, immedistely place the othor vessel in operation.
Then shut the valve in the vanor Xine of the affected
gvaporator and turn off the proocss heaters.

z2m feeding Section

(b) Drain the vessel to dumpinc drum F-135 through PL-39.
It is assumed thut the block wulve in Fi-31 at the
junction of PL-30, Pi-31 and Fl~4l; and thz wvalve in
P1~30 at transfer tank are open, as they normally should
be.

— ¢
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(¢) Vhen drained, close the vaive in Pi~394 or P1~39R
and then vent the tank through the safety valve
by-pass RV-23A or RV-23B.

(d) Purge tank of 816. Refer tc Section V.2-n.
. (@) Purge casing. Refer ic Section III.5.
(£) shut off the casing slectric hesters.

Shutdovm of one tank should not sericusly interfer with
overall operation. Prepare to svitch operaticns over to the Fresh
Feed Vaporization System and while doing this use the undamaged
vaporizer to feed Section 400. v §

(7) Instrumert Failures
(a) Pressure Instrumemts

If, because of breakdown, a pressure transmitter
mst be taken out of service, there iz no need to drain
the vessel. Fluace the vaporizer in standby service
(that is, neither charge nor feed fram it) and isolate
the transmitter from it by closing the valve in the
pressure line. Purge the transmitter of 616 by use of
PU-37A or HU-37B. Fallure of the pressure transmitter
necessitates shutting the vessel down since it is
necessary to know vaporizer pressures in order to feed
Section 400 properly.

(b) Temperature Instruments

Failure of the thermocouple circuit does not necessi-
tate taking vaporizer off stream., Pressure reesdings
give an indlcation of tempsrature.

(¢} 1level Instrument

Failure of the liquid level transmitter does not, un-
less it involves removal of the float or otherwise break-
ing the instrument‘s seal against process, regquire
draining of the drum. If at zll possible, however, feed-
ing from the drum should be halied while the level instru-~
pent is out of order.

(1) Dumping Drum F—l}é\

To dumping drum F-135, located in the basement, can be FUNCTION
drained the contents of any 616 process vessel in the plant, with
the exception of blowcuse F~136 and still bottoms drum F-13%.
Lizuid 616 can be blown with high pressure 74 from this drum back to
tower feed tanks F-131A and B for reprocessing.
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(1} Normel operation consists in nolding this tank in FORMAL
readiness for emergencies ir other ecwirment. The PERATION

casing electric heaters should be on and the following
valves positicned as indicated:

Valve in PI~30 at transfer tank, cpen.

Valve in PI-31 at junctici of PI~33, PL~3L and PL-41,
open.

Valve in Pl~40, open.
Valve in Fl~/1, closed.

CV-322, set to automatically maintain maximm pressure
of 20 psig.

(2) Dumping of Other Process Vessels BMFRGENCY

| OPERATION
With F-135 in readiness the contents of other vessels

(except F-13; and F-135) can in an smergency be dumped
by opening the block valve in the drain line at the
affected vessel.

(3) Blowing out of F-135

To transfer contents of F~135 to the tover feed tanks,
use the following procedures:

(a) Position the valves as follows:
Place CV-322 on manual operztion and close it, Close
the vaive in FI-31 at the junction of lines PI-30,
Pl~31l anc¢ Pl~kl.

Close the valve in PL-3 at the junction of PL-3 and
PL-41.

Open the valve in the PL line at the feed tank to
which the transfer is to be made.

Open the valve in FI~4l at junction of P1-3 and PL~4l.
Leave the vaive in Pi~30 at the drum closed.
(b) Then ready to blow, pressure transfer tapk with 100
peig 7L through DK-31. Control the rate of tramsfer by
operating the wvalve in Pi-30 ai the wessel.

(c) As the liquid level in the drum nears the bottom,

- Y-
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reduce the transfer rate and st
is 37 from the bottem.
a liquid seal.

v Le winer ths level
fCare musi bs falzn to maintain

(&) Cicse the double block valvee in lis-35l
(e) Vent the tank through RV-32.

Feturn W-322 to
autcmatic operwtion.

(£} Positiorn the valves as indicated in Sectien V.2-i-1.

‘4) Dumping Drum Leak
in case of a drum leak proceed as follows:

(2) Since the only way of transferring liquid from
the vessel is by blowing, even though the high pressure
will aggravate the leak, proceed to transfer the con-
tents by the procedure outlined in Section V.2-i.3.
Howsver, have the valve in PL-30 at the tank wide

open and cenirol the transfer rate by controlling
the 74 flow,

(b) When emptied as much as possible by blowing (line
PL-30 extends to within 1-1/2% of bottcm) shut off
the 74 and vent the tank by opening the valve in
RV-32 and placing ¢V-322 on zutomatic opzratiom.

(c) Wwhen the residual liquid has all been vented
(check by closing ihe valves and watching the pres-
sura) purge the tank of 615, Refer to Section V.2-n.

(d} Purge the casing. Ses Secticn ITII.6.

(¢) Shut off the casing elactric haaters.

(€} 1Instrument Failures
(a) Pressure Insiruments

If the pressure transmitter must be removed from servics,
isolate it by closing the block valve in pressure line; do
not drain the tank. DPurpe the trensmitter using PU=U40.

It is advised that the drum not bs used to return liguid to
the tower feed tanks at this time, however, if conditions
warrant . it can be don=.

(b) Temperature Instrusents

Failure cof the thermocoupie circuit doss not necessitate
taking the drum out of service. Pressure rezdings, taken

into account non-condensibles possibly present, give some
indication of temperature.
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(¢} Level Instruments

Failure of ths ievel transmitter Jdees not; unless it
involves removal of float or otherwise breaking the in-
strument’s seal against process., require emptying the
dumping drum, % is advised. however, with the level
instrunent out of order that ligquid not b2 transferred
from the drum.

If at the {ime of instrument failure tne 4drw: is filled to

its normal level (2") any of the vessels in the building may be dumped
into it without fear of over filling.

() Still Bottoms Drum F-13L and Filter G-131

Any 816 separated from the waste distiiled in still £-131 FUNCTION
remains in the still pot and is them run through filter G-131 to
still bottoms drum F-134. The 816 collected in this drum is then
blown by high pressure 7l to extractor F-1hl. It is also possible
to collect bottoms from several batches in F-134, blow them directly
to F-130, and re-distill for more complete recovery of 615.

The still bottoms drus has 2 liquid level of 30" when
charged with 3900 1lbs of 816 at 275°9F (which corresponds approxi-
mately to bottoms accumulated from three batech distillations),
or 12-1/2" when charged with 1300 1bs of 816 at 2759F. After
cooling to 100°F, 1300 1lbs of 816 will give a level of approxi-
mately 11-1/2".

(1) Filling NORMAL
OPERATION

With the pressure controlier set to maintain a
maximum pressure of 20 pasig and the cocling water
temperature controller set for 1C0CF, the still
bottoms drum is charged from the still pot through
lines PL-20, PI~21 and PL=22 and filter G-131. Have
the valves in PL-U0, PL-23 and PI-2i closed. Control
the flow rate by the valve in PL-21 at the junction of
PL-21, P1-22 and Fi~23. The cocling water should be
flowing and the casing heaters are off, as they always
should be. They have only been provided for very
special circwmastances.

(2) Blowing
(a) %hen ready to transfer the still bottoms drumts
contents to extractor F-lili, place CV-32L on manual
control and close it.
(b) Close the valve in PL-21 at the junction of PL-21,

PL-22 and PL=23 anl h2 valve CV-350 (XX-363) at the
still pot. Open the valve in PL-LO sc that still pot

G
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- may ?e easily dumped in an emerpgsncy to transfer tank
F‘“B <

(¢} Open the valve in PL-23 at the junction of PL-21,
PL=-22 and PL-23 and the valve at the extractor F-1lL).

(d) Control the blowing rate by manually controlling
the 74 pressure put on the drum by lins (N-32. Use
as low a pressurc as possible.

(e) As the liquid level near the bottom, reduce the

transfer rate and stop when the level is 3" from the
bottam,

(3) Venting

Vent drum through line RV-36, return CV-32lL to auto~
matic operation,

(L) Dumping Drum F-135 out of Service EMERGENCY

-OPERATION
If in an emergency a batch of 616 must be removed

from still pot F-130 and the dumping drum F-135 is not
available, the still bottoms drum may be used. Later
the material in F-13L may be blorm back to F=130

through Pl=-21, PL-2L, and PI-20. The casing heaters
are then used to liquefy the 516.

(5) Still Bottoms Drum leak

If a leak should develop in ths still bottoms drum
transfer by blowing (s2e Section V.2-3.2) to extractor
F-1hl, as much of the ligquid as possible (PL-22 extends
to within 1/2" of the bottom. Vent the remainder through

RV=3L and through CV-324 (on manual operation). The hsataers
may be used to facilitate venting.

Then purge the vessel (sece Section V.2-n) and casing
(see Section ITT.63.

(6) Instrument Failures
(a) Pressure instruments
If the presswre transmitier must bs removed from
services, isolate it by closing the Llock valve in the
pressure line; do not drain the tank. Purge the trans-
mitter using PU=43. 7Tt is advised that the still bottoms

drum not be used to transfer licuid to extractor at this
time . Howevsr, if conditions wzrrant, it can be done,

~47-
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(b) Temperature Instrument

1f temperature indicaticns are availzble though
CV-431 is inoperative, the cooling water flow is
controlled manuzlly by the block valve in the CV-h31
by-pass.

{(c) Level Instrument

Failure of the level transmitter does not, unless it
involves removal of the float or otherwise breaking the
instrument‘'s seal againsi process, reguire emptying the
atill bottoms drum. It is advised, however, that drum
not be used to tranasfer liquid.

(k) 616 Absorption System

“hen the concentration of T in the water in one of the DESCRIPTION
circulating tanks is built up te the desired level of 1.26 pounds OF OPERATION
of 615 per gallon of water, the other pump and tenk are put on
stream supplying the tower, and the enrichec solution from ths
first tank is then pump out of the circulating systea to the 616
recovery system- »

The circulating tanks each have a total capacity of
610 gallons- of water and when filled to a depth of 31" contain
500 gallons. A charge of 500 gallons can absorb 630 1lbs of 616
which represents a 7-1/2 minute "blow" at a rate of 1.4 pounds
per second.

(1) Operating Instructicns

(a) Fill each circulating tank with 500 gallons
of water.

(v) Open the valves in AC-1f and AC-32 to flood the
suction and discharge of pump +5-133A.

(¢) start pump J;IBBA. It is very important that
pumps never be run dry.

(d) Throttle the valve in AC-34 to place discharge
head of 43 psi on the pump. Check the pump operation
and if any unusual coanditions ars apparent; stop the
pump and determine the causs. Refer (o the manufacturer's
literature.

(e) With all valves listed below open, slowly open
the valva in AC-L2 at pump discharge:

The valves in 4C-5A and AC=5B zi the towars.

The valves in AC-9A upstream and downstresam of the
junction of AC-9A and ACl-10.
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The valve in ’C-9B upstresmof the junction of AC-9A
and AC~-10.

The valve in AC=10.

(£f) Aadjust the valve in AC=3% to give 30 pci pressure
at th: spray nozzles.

(g) The absorption system is now rsady to receive vent
gasgses from Building K-131.

(2) Normal Operation

(a) Normal operation consists essentizlly in maintain-
ing constant flow to the spray nouzzles and taking
periodic samplas to determine condition of the
solution.

(b) When the concentration of T in the solution has
built up to 1.25 pounds of 61G per gallon of wa:er,
start pump J-133B in operstion using tank F-141B.
Refer to Section V.2-k.l.

(¢) To shift pumps and tanks proceed as f{ollows:

(1) Open the valve in AC-9B downstreamof the junction
of AC-9B and AG=10.

(2) Close ths valve in AC-9A downstream of bthe junction
of AC-SA and AC-10,

(3) Open the valve in *C-4B.
(L) Open the valve ia AC-3A.
(5) Close the valve in *C-kaA.
(@) Pump J-133A can now be stopped.

(e)‘ Before pumping the exhausted scluticz in tank
F-1klh to precipitator F-1L42, refer to¢ Section V.2-1.

(3) Emergency Operations

If the circulating tank should spring a leak, immedi-
ately swing over to the other uank snd pump, and, if
possible, start transferring ccntents of the lesky tank
to precipitator F-142.

™earing the proper protective clcthing, wash the floor
and any eguipment on which the azid leaked down the floor
drains to the sump, To dispose of the materisl accumulated
in the sump, it is pumped back to a circulating tank or
dlrectly tc precipitator F-142, using the spscial suction
pl‘w °

— Y




e 102.

(1) 616 Recovery System

Before pumping the acid solution from X-132 vo the precipi-- DESCRIPTION
tator, the precipitator F=1lL2 is charged with 60 galicns of 10% OF OPERATION
caustic solution atv 2039F for every 100 pounds of 614 in the acid
solution to be precipitated. Air is blown through the caustic
solution to provide agitation and the acid soiution is pumped in.

Open steam is used as required to maintain a temperature of 203°F
during the precipitation. After the acid soiution from the 616
absorption system has been added to ths caustic already in the
precipitator, additional 10% caustic is added slowly to bring the
PH to 10.0 to 10.5, at which point the prscipitation of T as C=110
should be complete. The slurry is further agitated by circulating
through slurry pump J-134 whil: adding the caustic..

“hen the precipitation is complete, the slurry is pumped
through filter press G-~133. The caxke is then washsd free of fluoride
with warm water made up in the precipitator. The filtrate and wash
water is pumped to tank trucks (two 1500 gallon trucks are provided)
which transport the liquor to Building K-1LO7 for disposal. The cake
is dumped from the press and charged to barrels for storage.

(1) The 50% caustic is transferred tc F-143 from the OPERATING
shipping drums in which it is purchased by blowing INSTRUCTIONS

with air. The 50% caustic ies available commercially
in 5% gallon drums which are approximately 227 TD by
35" high and contain approximately 700 lbs of S0%
caustic. The drums normally have a screwed connection
{1-1/2%) on the side and an off-center bung hole in one
end.

(2) Air pressure is available by t;ing into the 1" plant
air line dropping from line A-1-2" {elevziicn 80L:.0%)
tc the hose connections at elevations 752:=0" and 777:-0n
on colmen F-32. ¥ith the shippinz drum iccated on the
795¢-8" platform and as close as practical to F=143, an
air pressure of 3.5 to 4.0 psig should bz sufficient for
transferring the caustic.

(3) & normal charge of acid solution to the precipitator
F-1L2 consists of 500 gallons of water which has absorbed
630 1bs of 616. This requires theoretically 5000 lbs
of 10% caustic solution to precipitate the T compounds
and neutralize the zcidity. It is recommended that a
107 excess of 10% caustic solution be used.

(L) To make up the 10% caustic solution in F-1L3, the
following precedure is recemmendsd:

(a) Charge approximately 390 gallcns of water to Fe-1ll3

which will result in a2 depth of 2i-6" oz the straight
portion of the shell.
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{b) Wwith the caustic make up tankis agitator in oper-
ation, add 1100 lbs of 50% caustic by blowing as
follows:

(1) ™ith the valves in the caustic line between the
shipping drum and F-143, and the 1/2" air vent valve
open, start pressuring ths caustic shipping drum by
partially opening the 1/L" air supply vaive. The
caustic flow can be startad by slowly closing the
vent valve until the air pressur: gauge reads 3.5
to 4.0 1bs.

{(2) vhen the desired volume of caustic has been trans-~
ferred, close the caustic valve and immediately close
the 1/4* air supply valve and relsamss th: drun pres-
sure through ths 1/2" vent valve.

(3) Aftsr each blowing and particularly befare dis-
connscting tha caustic line from the shipping drum
and F-143, drain the caustic line by opening the
valwves. Then breaking ths caustic line have a drain
pail under the opening.

(4) By catrolling the cooling water flow through the
Jacket of F-143 and by controlling the caustic blowing
rate, the temperature in F-1i3 can be controlled.

() After adding the SO% caustic to F-143, the liquid
level should be approximately 3'-1" on the straight.

(6) Add sufficient additional water to F-1hk3 to bring
the caustic concentration to 10%, which should require
approximately an additional 143 gallons of water. The
level now ls approximately L'-4" on the straight.

(7) Ths length of timc the 10Z caustic stands before
using, the rats ab which dilution was made, and the
cooling water rate during dilution, determined whether
steam will ba needed in the jacket to heat tha 10% _
caustic to about 203OF before using the precipitator.

(8) Aid to the precipitator 60 gsllons of 10% caustic
for every 100 1bs of 616 that is present in the acid
solution to be treated.

(9) Then ready to add i ascid solution; start agita-
tion of the precipitator's contents with air. As the
500 gallons of acid solution is slowly pumped in from
the circulatirg tanks in the 616 absorption systen it
may be necessary to use live steam for the agitation of
F-142 in order to maintain a temparature of 203°F.
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{10) With the acid solution completely edded, use
slurry pump J-13L tc agitate the bateh by cireulat-
irg the slurcy mixture through line AC1ll, by=-passing
the filter press.

(11} ¥hile circulating ths mixture, slowly add addi-
tional 102 caustic to bring the aixcure’s PH to 10.0
to 10.5 st whick time precipitation should be complete.

(12) Proceed to filter the mixture.

(13) Extreme caution should be observed in handling of
the caustic soda particularly in the "olowing? from
drums to F-1L3. Manufacturers of caustic generally
recommend the wearing of cotton clothing; rubber,
heavy canvas or moleskin gloves;: wide brimmsd hats;
either low zcid-proof rubbsr shoes or a canvas shoe
with rubber soles and heels; and goggles properly ad-
Justed to the contour of ths face, care being taken
that they are provided with ampie protection such as
wide vision and side shislds properiy ventilated,
scarf or kerchizf around th: neck provides furiner
pratection.

(14} To build-up an initizl cake on the cloths of il-ar
press G-133, start the fiow through the press and
return the filtrate to precipitator through lins 27-13.

(15) when sufficient cake has beer built up to insure
a clear filtrate, turn the filtrate flow out to the
tank truck,

(16) After completion of the filtration prepare; in
the precipitator, a bateh of warm wssh water; using
live stear,

(17) wash the filter cake until it is free of fluorides,
taking the wash watzr to the tank trucks.

(18) Then sufficiently washad, open the press and dumg
the cake into the pan provided under the press. The
precipitate is then shoveled from thz pan into drums
for storage,

(m) 815 Ex‘raction System

The stripped 816 from F-130 collected as still bottoms FUNCTION
in still bottoms drum F-13k is blown to the 415 extrastion system.
In this system, traces of 616 are removeéd by agitatica with a
dilute potassium carbonate solution and consequently ssparation of
the aqueous layer from the 815 layer. Ths §15 is then returned in
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drums tc the main coolant system of the pliant.
816 exiraction system consists of:

(2) Extractor F=-1hl in which ths stlll bo%tons are
agitated with 2F K2C0z scluiica.
(b) KoCCy soluticn make vp tank F-ilS

for the prepara-
ticn of"2% carbonate solution.

~—

(e

Separator E-133 in which ths zgitated mixture from
F-1LL is allowed to separate on standing.

(d) separator pump J=136 to rzturn the agqueous layer
from ©-133 to F-1lLL for reuse or to precipitator
F-12 for recovery of T compounds.

(1) Prepars a 2% sclution of K200 din P-1L5. A bateh OPERATTON
¥ —ed - : 3 el o2 iy oy i i 7 o
of solution equal in weight lo the weight of 815 to
be treated iz required.

(2} When ready to treat the still botcems
of 2% XKpCO3 scluticn (approximately 67%
solulion) into F-1LL. This will chargs

of 12" above the bottom tangent line.

run 80 galicns
be of 2% KoCOq
-lLi to 2 depth

g e

—

(3) Transfer slowly to F-1lL! by biowing (see Section V.2-3.2)
44 gallons of bottems {aprroxinately 675 1bs of B15). This
will £3i11 F-1L} an additicnal 10 inshas.

(k) Agitate the mixturs for 15 minutes.

(5) ™ith the sgitater running, draw 2 sortion of the mixtwee

vy g

from F-lily tc the seperater. Arn extracwor baten will yield

approximately four separator bztshes.

(6) Allow the mixture teo stand in E-i3% wntil it separates
into two sharp layers.

(T} Open the ocitom ocutlet valve on the sgparator and slowly
run the bottom (81€) layer into the 31
As the interface bstween two layers p
1LBC-262, walve (V=289 closss.

6 shipping druas.
s68r Iiogh of

a3 et

(&) Pump the upper (KpCO2 soluticn) layer tc precipitutor
P=142 or back %o F=1u. for s, us 721736
F=142 or back to F=1liL for reuse, using J-136,

{9) shipping drums of washed 315 are transierred to the
816 drying system of the main olant For reuse.

(n) DPurging Operation

‘Fellowing exposure o eguipment or »ining wc .atmospheric YO0ISTRE PURGIN.




106.

o a—

moeisture, purging is necessary to reduce thﬂ dompoint in the scuip-
m2nt 45 minus LOOF befcre exposure 1o 513, Uoisture wurgzing of the
demountable c¢ylinuder connections in the sh»nrzng arur fesd rcom and
the liguic wast2 unloading rcom is regularly necessary. 14 is
essentizl that the 616 vacuur pumps, J=1321 and J-137E not be usaed
for this servive. Instead use the moisture purging pumps. J-1381
and J=138B, and the moisture purging piping designated as WE:

The purging procedure is as Ifollows:

(1) Avacuate the system to 0.2 psia.

{(2) Pressure te¢ at least 15 psig with Th-

(3) Repeat steps (1) and {2).

(4) 3vacuate tc as low 3 pressure as possi
plauing syster in 615 service. This finel ax

is to reduce to a minimur the ncon-condensin
trapped in the system.

To prevent injury (o operaliore or workmon t
sary, oefcere opaning for inspsction or mainisnance ¢ uys*em tha
has bsaen exposed tc 616, to reduce the 615 concentriiion to at
least one part per million by volume. Refore purging, drain the
system of liquid 616 and vent the system until no residual Iiquid
remains. If possible, maintain the casing hsaterws in operation
while venting to hasten evaporation. Usa of the pressure instru-
ments will shor the presence of liquid by an increas2 in pressure
when the systern is isolated. All procsss eq""nment is provided
with a tie to the G-Tk distribution system and 4o the 516 evacuatior
system, in most cases by means of FY lines.

Af¢er draining and ventingz, purgs of 616 is s follows:
(1) Pressure Lc ab least 15 psiz with T4 ané vent.
Repeat this alternate pressuring and venting ning
additional tites. i
(2) Evacuate tc 0.2 psia.
(3) Pressure Lo at least .5 psig with Tk
(L) Exhaust to 0.2 psia.
(5) If the equipment is to standby for swuoiime, pres-

sure to 15 psig with Ti.

(o) Coolant System

(1) Before starting up, the eni ysten m2st be therouwghl, STARTOP
cleaned of grease, crganic matier and meisture. As a final
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precaution, blow through witr :ry air.

(2) Charge surge drum F~139 throush lines 20-5 and C0-403
from Section 400.

{3) Checx carefully to s2v that iie »unp and its molor
has bzen lubricated in acecordancs with nmznufzciturerys
reczonmendations.

(4) P11 punp J-1324 with 814 frea the surge drum througn
line CO-l; ecualizing the leveir by keeping line CC-10
open. keep 21l valves in thz sucticor line and in the
gas pressure ejualizing line tco the surge tanik wide
open.

{5} oDper the recessary valves 4o sirsulate through lines
CO-2, CO-3, C0-6 and th: by-pass around CV-297 back <o
ths surge drum., Tith the discnzrge velve 3t the pump
open 2 few turns start ths pump. As soen 1
sterted, oper the valva. Do nol run the pump with the
discharge vaive closed for any long }er ied ol
the heat which is generazed rapidiy in the pump
will e¢ause eventual damnape.

I
]
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{(6) The pump packiag shouid bs given carcful sttention
during the startup pericd tc prevent overhesaving. If
the packing tends to heat rapidly, relicve ths packing
pressure by backing off the gl..nd

(7)Y Throstle the valve in CO~8 %o bring th:z discharge
head .on the pump teo itc normal valoe <0 138 pel (L0 zon

(8) If any excessive vibrati o1 iz observad

Y

and investigate. Refer to Hie kal

(2) Set oressur: coniroller FIC-223 %o maintadin 82 Lbi’;
upstrezn of Ci=297. GCloze ths “y-pass and open the va
in C0=6 wido.

(10) ¥ith FRC-159 on manus. ccatrol, start the ccoling water
2losw through cooler C-137% ito maintain zn wxit tempsrature
at the cooler of 1559F, 71, as at initiel ssariup, the 316

temperature is below 155°F, use the low Tesswra sueam,
availeble a3 coeler C=-133, «» preheat the cosliant.

L.: .

(11) ~ith the glote wvalve in Uo-i4 wide copsn and the velvs
C0-5 at coadenser C-131 op2r, cloge ithe valve in O0eH.

Cv}

(12) After suflicieni time has e"';_‘psz
trapped zas from the condenszr, olo

e ."ﬁi.\zi;d all the
]
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| (13) The coolant system is now ready for turning 616 vapor
3 into the condenser. Flace CV-302 on automatic control.

During normal operations the following conditions should NORMAL
be maintained: OPERATION

(1L) The coolant pressures at all points should be
higher than either the 616 or water pressure at
that point.

(15) The coolant temperature at the exit of C-133
is 1559%F. _

(16) The 616 temperature at the exit of C-131 is
165°F.,

To close down: SHUTDONN -

(17) shut off the power to the pump actor-

(18) Close the valve at the pump's sucticn (line
CO-1A)

(19) To drain the bulk of the system into surge drum,
open the Zollowing vialves:

(a) The valve in CO0-5 at C-131.

(b) Te globe valve in CO-L at C-131.

(¢) The vl:sve in the by-pass around CV-297.
(d) The vlave in CO=6.

{(e) The vliave in CO-2A at the pump discharge.
(£) The valve in C0-8A.

{20) To blow the remaining 816 froa the lower portion
of the piping, first crack open tha vzlve in DA-7
to blon out lines CO-2 and CO-2A. Close the vi'res
in C0-2A and DA-7.

(21) Blox out pump J-131A through CO-8A using the air
pressure available through DA-2 and CO-1ll.

— S’(a,_
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